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ABSTRACT OF THE DISSERTATION

THE ASSOCIATION BETWEEN BODY MASS INDEX AND DENTAL CARIES IN
HISPANIC ELEMENTARY SCHOOL CHILDREN

Mary Creske
Doctor of Public Health Candidate in Health Education

Loma Linda University, 2011
Naomi Modeste, DrPH, CHES, Chair

Background: Dental caries is the most common chronic disease of children ages

6 to 11. According to the U.S. Department of Health and Human Services,41% of the
children in this age group experience decay in their primary teeth. Since 1980 the

number of overweight children ages 6 to 11 has doubled. Childhood obesity is currently
the most prevalent nutritional condition of children in the U.S.

Purpose: The purpose of this observational study was to determine if there is an
association between childhood dental caries and childhood obesity. The study also

explored the effects of diet and other covariates.

Method: A sample size of 177 3rd-grade elementary school students participated

in this study with participant and parental signed consent. The participants came from
three randomly selected elementary schools in southern California's Coachella Valley.

Participants were screened for total number of teeth exhibiting dental caries. Their height
and weight measurements were taken and their BMI for age determined. The primary

care-giver of each participant completed a 30-point questionnaire. Data was gathered to

determine demographic, social, psychosocial and dietary habits of the participants and
their families. Exploration of the mediating factors and barriers affecting parents in their
choices to achieve better oral health for their children utilized the framework ofthe health

belief model. Multivariate analyses were conducted to assess the association between
childhood dental caries and weight status and the influences of the measured variables.

Results: Study results indicated that dental caries and obesity coexist in the

population and share some common influences. Participants in the overweight category
had a positive association with number of carious teeth. Children in the obese category
had a statistically significant negative association with number of carious teeth.
Covariates that significantly influenced the association were diet, socioeconomic status

and the parents' perception of their child's oral health. Parental perceptions of child's
weight correlated with child's actual weight but were underestimated.
Conclusion: Childhood dental caries and obesity coexist in the population and

share some common risk factors including diet, ethnicity, and socioeconomic status.

Results from this study provide public health professionals with baseline data and
literature to support developing preventive programs in scope and design that

concomitantly address both obesity and oral health issues. Future studies should be

longitudinal in nature to determine the long range affects of variables and should include
the development of standardized and validated measurements.
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CHAPTER 1
INTRODUCTION

A. Statement of the Problem

Childhood dental caries is a serious health problem. Although dental caries is

largely preventable, it remains the most common chronic disease of children ages 6-11
years. Forty one percent of the children in this age group experience decay in their

primary (deciduous) teeth. Estimates are that one out of every four missed days of school
is due to dental pain, predominantly caused by dental caries. Dental caries is harmful to

children's growth, development and academic performance(U. S. Department of Health
and Human Services,(b), 2010).

According to the 2007-2008 National Health and Nutrition Examination Survey

(NHANES),using measured heights and weights, 17% of children and adolescents ages

2-19 years were obese and an additional 31.6% were overweight(Singh, Siahpush, &
Kogan, 2010). Since 1980 the number of overweight children ages 6-11 has doubled and
the number of overweight adolescents has tripled. Childhood obesity is currently the

most prevalent nutritional condition of children in the U.S.(Hong, Ahmed, McCunniff,
Overman,& Mathew, 2008).

Obesity and dental caries can both negatively affect a child's quality of life and
ability to succeed in school. Dental caries can lead to tooth loss, dental pain, infection
and in rare instances death (Broder, 2007; Casamassimo, Thikkurissy, Edelstein, &

Maiorini, 2009; Locker & Allen, 2007; Strauss, 2000). Childhood obesity can lead to

increase risk of diseases sueh as type-2 diabetes and heart disease (Freedman, Mei,
Srinivasan, Berenson, & Dietz, 2007; John, Wenig,& Wolfenstetter, 2010).

Sharma and Hegde (2009)report that soeioeconomic status (SES), ethnicity and
diet are all identified in the literature as risk faetors for obesity and dental earies. Prior
research links low socioeconomic status to a higher prevalenee of obesity and dental

caries (Marshall, Eiehenberger-Gilmore, Broffitt, Warren,& Levy, 2007). Children from
low-ineome and low-education families have 3.4 - 4.3 times higher odds of obesity than

children from higher SES households (Singh, Siahpush,& Kogan, 2010).
Researeh supports an association between ethnicity and both obesity prevalenee

and dental earies experience. Data demonstrate that Hispanic children show a higher
prevalence of both dental caries and obesity (Huntington, Kim,& Hughes, 2002;
Shiboski et al., 2003; Taveras, Gillman, Kleinman, Rich-Edwards, & Rifas-Shiman,
2010).

Both obesity and dental caries are linked to diet making it important for studies in
this area to assess diet. Diet affeets the dental caries rate beeause baeteria in the mouth

use the sugar in food to eause tooth deeay. Between-meal snaeking, drinks containing

high-fructose com syrup or sucrose and eonsumption of high-carbohydrate foods are
associated with both an increase in dental caries and an increase in obesity(Sharma &
Hegde, 2009).

Obesity and dental earies both signifieantly affect quality of life and share the

eommon risk factor of poor dietary ehoices(Casamassimo et al., 2009). Dietary factors
common to both obesity and dental caries include high-carbohydrate beverages and

foods. Recent studies share diet as the independent variable of interest(Huntington et

ah, 2002; Singh, Siahpush, & Kogan, 2010; Taveras et al., 2010).
Prior studies are unclear regarding an association between obesity and dental

caries. Some research indicates a positive association (Bailleul-Forestier et al., 2007;

Willerhausen, Blettner, Kasaj,& Hohenfellner, 2007; Sharma & Hegde, 2009). Other
research indicates a negative association between obesity and dental caries (SanchezPerez, Irigoyen,& Zepeda, 2010). Still other research indicates no association between

obesity and dental caries (Granville-Garcia, de Menezes, de Lira, Ferreira, & LeiteCavalcanti, 2008; Juarez-Lopez & Villa-Ramos, 2010; Pinto, Kim, Wadenya,&

Rosenberg, 2007). Some researchers report no association for younger children and a
negative association for older children (Kopycka-Kedzierawski, Auinger, Billings, &
Weitzman, 2008).

Kopycka-Kedzierawski, Auinger, Billings, and Weitzman (2007)in an analysis of
national surveys on this topic found no association between obesity and dental caries in

younger children hut found a negative association for older children. In this research the
dependent variable of dental caries was dichotomized, which does not give a true picture
of the number of carious lesions but indicates that participants either experienced caries
or did not. The study by Kopycka-Kedzierawski showed no statistically significant

association between caries prevalence and weight status in the permanent teeth of 6-11

Granville-Garcia et al.,(2008)in a Brazilian study conducted on preschool

children suggested no association between weight status and caries experience. The age

of the participants in this study could confound the results because both obesity and

dental caries are more prevalent in older children; the participants in the Brazilian study
were 1-5 years of age.

Findings from a study of 500 children in India indicate a high prevalence of dental
caries in overweight and obese children in both primary and permanent teeth(Sharma &
Hegde, 2009). In a University ofPennsylvania study, findings did not support an
association between dental caries and obesity in children (Pinto et al., 2007).

A study of children in Mexico indicated a negative relationship between dental

caries and obesity; as obesity increased dental caries decreased. The findings from this

study suggest that overweight children demonstrate a lower caries incidence than normal
weight children. External validity was a threat in this study because of the demographic
characteristics ofthe study population, which consisted of Hispanic children from low
socioeconomic families (Sanchez-Perez, Irigoyen,& Zepeda, 2010).

In a study of children from Iowa, Marshall et al.(2007), showed that those "at

risk" of obesity have a greater risk of dental caries than do children in the normal-weight
or obese categories; while researchers in Germany found a significant association
between childhood obesity and caries frequency in both primary and permanent teeth.
Recommendations from the researchers ofthis age adjusted study included nutritional

programs that emphasize better nutritional choices not only in respect to general health
but in respect to oral health as well (Willerhausen, Blettner, Kasaj,& Hohenfellner,
2007).

The results of these studies are somewhat confusing and contradictory. My

intention was to clarify and add support to previous research by analyzing this

association. Most previous studies were cross-sectional which does not allow
investigation of causality.
B. Purpose of the Study

This observational study tested the hypothesis that there is an assoeiation between
the incidence of childhood dental caries and childhood overweight or obesity. The
selected population was 3rd-grade elementary school children of the Coachella Valley
Unified School District who were screened for dental conditions including dental caries
and measured for Body Mass Index (BMI). The study also sought to ascertain any
association between the two conditions of obesity and dental caries with other known
factors such as eating and tooth brushing habits. I also examined the mediating variables
of diet, gender, parental education level, socioeconomic status, level offamily
acculturation and the parents' perceptions of the oral health and weight status of their
children, as well as the parents' self-efficacy in their ability to provide dental treatment
for their child.

C. Research Questions
•

Is there an association between BMI and the number of teeth with dental

carious lesions in 3rd-grade elementary school children in the CVUSD? How
is that association affected by the presence of control variables, i.e. family

socioeconomic status and linguistic acculturation, parents' level of education,

self-efficacy and perceptions regarding oral health and child's tooth brushing
habits and gender?
Hypothesis: There is a positive assoeiation between BMI and the number of
dental carious lesions.

Is there an association between diet and number of teeth with dental carious

lesions in 3rd-grade elementary school children in the CVUSD? How is that
association affected by the presence of other control variables, i.e. family
socioeconomic status and linguistic acculturation, parents' level of education,

self-efficacy and perceptions regarding oral health and child's tooth brushing
habits and gender?

Is there an association between parents' perceptions of child's dental caries

experience and their actual dental caries? How is the association affected by
the presence of control variables?

Is there an association between parents' perception of their child's weight and

their actual weight? How is the association affected by the presence of
control variables?
D. Theoretical Framework

In the 1950s the health belief model(HBM) was originally developed by
researchers in the U. S. Public Health Service to explain why people sought x-ray exams

for tuberculosis (Figure 1.1). In 1966 Hoehbaum and Rosenstock further developed the

model for studying and promoting the use of health services (Rosenstock, 1974). In the
mid-1970s, a monograph devoted to the wide-ranging applications of the model described

its history and experience (Becker, 1974). The model was modified throughout the 1980s
to accommodate evolving evidence about the role that perceptions and knowledge play in
personal health choices. Rosenstock, Strecher and Becker(1988) suggested that an
expanded HBM,which incorporates perceived self-efficacy relates largely to the

cognitive factors predisposing a person to a health behavior, concluding with a belief in
one's self-efficacy for the behavior.
Indi^"idual perceptions

Modifying factors

Demographics: age,
sex, etlmicity
Sociopsychological:
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social class, peer
pressure
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Illness related to

obesity. Pain from
dental caries
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Figure 1.1 Health Belief Model as it Relates to Parent's Perception of the Weight Status
and Oral Health of their Child

There is limited research regarding the use of the HBM in parental weight

perceptions or parental perceptions of the oral health problems of their children.

Actually, there is limited research regarding the use of any behavioral theory regarding
oral health and obesity in children. I chose to use the HBM because it explains and

predicts preventive health behaviors. The mechanism focuses on the salience of beliefs
and perceptions about health and the decision process in making behavioral changes.

The HBM explains or predicts health-related behavior from patterns of beliefs or
perceptions about the recommended health behavior. According to the model a person
must perceive a susceptibility to the disease or condition. The person must perceive that
the health condition is potentially serious. The person must believe that benefits
stemming from the behavior change outweigh the costs and inconvenience and that those
changes are possible and within his or her grasp; these are "perceived" benefits and costs
(predisposing factors). The person receives a "cue to action" or a precipitating force that
makes the person feel the need to take action (McKenzie, Neiger,& Thackeray, 2009).

In my study I surveyed the primary care giver of each participant regarding their
perceptions of the seriousness of the oral health problems of their child and the
seriousness ofthe weight status oftheir child. The survey questionnaire explored their
self-efficacy concerning their ability to provide dental care for their child. The cue to

action to the parents that precipitate behavior change in seeking dental treatment for their
children may come from media, school-based education programs, participating in this
study or in receiving the results from their child's dental screening.

Researchers have shown that Hispanic mothers' perception of their child's weight
status is far below the child's actual weight. As the childs' BMI increases mothers tend
to underestimate their child's weight to an even greater extent(Jimenez-Cruz, Bacardi-

Gascon, Castillo-Ruiz, Mandujano-Trujillo, & Prichardo-Osuna, 2010). Individuals
make changes if they believe that they or their children are at risk for serious health
conditions. According to the HBM,individuals must feel threatened by the perceived

susceptibility and severity ofthe condition and believe that the changes that they make
will benefit them from a health perspective. If they believe that behaviors can benefit

them or their children and that the benefits outweigh the barriers then they may take
action.

I fiirther propose that the relationship between dental caries and obesity, as well as
the mediating variables is illustrated by the diagram in Figure 1.2

Family socioeconomic

Tooth brushinsi habits

status

Parent's educational
level

Family acculturation
Parental perceptions of
oral health & weight
Parental self-efficacy

Dental Caries
Prevalence

Figure 1.2 Proposed Mechanism of Relationship between Diet, BMI and Dental Caries
E. Significance to Health Education

Dr. David Satcher,(2000)former U.S. Surgeon General reported that the lack of
awareness among the general public regarding the severity ofthe oral health problem

among children is a barrier to seeking and obtaining professional help. The authors ofthe
report noted a significant disparity among ethnic and certain socioeconomic groups

regarding oral health and ensuing overall health issues. Based on these findings, he
called for action to promote access to oral health care for all Americans, especially the

disadvantaged and minority children who are at greatest risk (U.S. Department of Health
and Human Services, 2000).

Public health practitioners can compare the data reported in this dissertation to
state and federal data for children of similar age groups and ethnicity. Discrepancies

exiting in the Coachella Valley and similar regions may then form the basis for targeted

public health programs. Results from this study, by revealing the dental caries rate and
obesity level for children residing in the Coachella Valley geographical area, can serve as
a baseline measure for comparison in future program evaluation.

Federal funding for oral health and obesity education programs is based in part on
need and prioritized due to disparity of need (Gardner & Kahn, 2006). Results from this

study can be used in designing and funding oral health education programs to address
both dental caries and obesity in children, since diet and socioeconomic status are factors
common to both conditions.

Although many states now provide in-school screening for dental caries, BMI

screening is rare. Combining screening for dental caries with BMI screening will save
time and be cost-effective while gathering data regarding the two most common diseases

affecting children. Reducing the incidence of both obesity and dental caries could
significantly reduce the cost of healthcare and disease burden through a combined effort
of prevention, health promotion and education.

CHAPTER 2
LITERATURE REVIEW

A. Overview

Dental caries is the most prevalent childhood disease, affecting 50% of children
by mid-childhood. This disease is preventable, treatable and affects children
disproportionately. Children from certain ethnic backgrounds (Hispanic, Native
American and African American)and children from low socioeconomic families

experience a much higher prevalence of dental caries than their Caucasian counterparts.
Estimates are that 25% of US Children experience 80% of dental caries (Mouradian,
Wehr,& Crall, 2000).

Obesity is the most prevalent nutritional disease affecting children in this country.

Childhood obesity is reaching epidemic proportions not only in the United States but in
many areas around the world. Childhood obesity can greatly affect quality of life with
long-term health risks such as hypertension, hypercholesterolemia and insulin resistance
(Bailleul-Forestier et ah, 2007; Casamassimo et ah, 2009; Flegal, Ogden, Yanovski,
Freedman, Shepherd, Graubard, & Borrud, 2008; Freedman et al, 2007; Ogden, Carroll,
& Flegal, 2008).

Children from families with an income below 199% of the federal poverty level

(FPL)are three times more likely to have their dental needs unmet than children from
families 200% or more above the FPL. Children lose an estimated 52 million school

hours each year due to dental problems. The burden both financially and physically for
children experiencing dental caries and obesity places them at risk for a compromised

quality and quantity of life (Casamassimo et al., 2009; Filstrup, Briskie, da Fonseca,
Lawrence, Wandera,& Inglehart, 2003; Flegal et al., 2008).
Diet is a risk factor common to both childhood obesity and childhood dental

caries. The literature supports dietary change as a means to decrease both conditions

(Marshall et al., 2007; Mobley, Marshall, Milgrom,& Coldwell, 2009; Sharma & Hegde,
2009; Vanselow,Pereira, Neumark-Sztainer, & Raatz, 2009).
This review of the literature focuses on the prevalence of both dental caries and

obesity in children, the discrepancies which occur in disease burden as related to SES and
ethnicity, the dietary habits common to both obesity and dental caries, the results from

previous studies exploring the association between obesity and dental caries, and the
contradictory and confusing results from those studies.
The review also includes literature regarding the mediating variables (diet, SES

status, parents' educational level, family acculturation, parental perceptions of oral health
and weight and parental self-efficacy). According to Baron and Kenny(1986)a mediator
variable is one that explains the relationship between the two other variables. As

specified by this reference,"In general, a given variable may be said to function as a
mediator to the extent that it accounts for the relation between the predictor and the

criterion. Mediators explain how external physical events take on internal psychological

significance. Whereas moderator variables specify when certain effects will hold,
mediators speak to how or why such effects occur."(p.l 176)
B. Prevalence of Childhood Dental Caries

Dental caries is an epidemic striking children at an alarming rate. Especially
afflicted are children from underserved populations. Although dental caries is largely

preventable, it remains the most common chronic disease of children ages 6-11 years.
Nationally,41% of children in this age group suffer from the disease (Peck, 2000).
According to the California Smile Survey(2006)the oral health of California's
children is substantially worse than the national average. In the state of California alone,

up to 750,000 children suffer from the effects of this disease. The authors of this survey
also state that one in every four missed school days is due to dental pain. Children from
lower socioeconomic and minority families suffer the most. In southern California, 67%

of children in the 6-11 age group experienced dental caries. Of25 states surveyed, only
Arkansas ranked below California in "number of kids with oral health problems"(The

California Smile Survey, 2006). In a recent study of more than 2,000 young children
near the California-Mexican border, the early-childhood caries prevalence was 58%
(Ramos-Gomez & Martinez, 2002).

More than 51 million school hours are lost each year because of dental-related

illness (U.S. Department of Health and Human Services, 2000). Children with untreated
cavities can experience pain, dysfunction, absence from school, difficulty concentrating
on learning, lower grades and poor self-esteem. This can greatly affect their quality of
life and ability to succeed(The California Smile Survey, 2006; Filstrup, et al, 2003; Peck,
2002).

Nationally 50% of children in 3rd-grade experience dental caries and 26% of

these go untreated. Mobley et al.(2009)recommend that health care providers, local
community leaders, legislators, government agencies, educators, the media and industry

work together to improve children's oral and general health. They suggested this be done

by providing dietary counseling, advocacy, education, and cross training of health care
providers in the prevention of both dental caries and obesity(Mobley et ah, 2009).
Casamassimo et al.(2009) constructed a pyramid of morbidity and mortality
associated with childhood dental caries. Their search of the literature found that annually

4.5 million children develop dental caries. Some ofthese cases led to very serious
infection and in a few instances death has occurred due to infection. The financial burden

of caries is often much higher because parents take children who are suffering from pain
due to dental infection to the emergency room for treatment. It is estimated that the
average ER visit for each child is $3,223. Loss of school-time, loss of productivity and

lowered quality of life are all cited by the authors as outcomes associated with childhood
dental caries(Casamassimo et al., 2009).
C. Prevalence of Childhood Obesity

In the United States, 15% of6-11 year olds are obese and this increases to 34%

after the age of20(CDC,2010). Findings from the Bogalusa Heart Study show that,
when comparing normal weight and obese children, obese children are four times more

likely to become obese as adults(Freedman et al., 2007). Being obese as a child
increases the risk of developing heart disease, type-2 diabetes, metabolic syndrome, and
obesity as an adult(John et al., 2010).

Body Mass index(BMI)is used to measure and explain levels of weight. This

measurement of weight in kilograms/height in meters^ correlates well with the results
obtained from more sophisticated measures of body fat composition. The American
th

th

Obesity Association defines overweight as those falling between the 85 and 95

percentile, which corresponds to a 25-30 BMI score. Those measuring at the 95*

percentile and above are eonsidered obese and this corresponds with a 30 or higher BMI
score(McDowell et ah,2008; Ogden et al., 2008).
The International Task Force on Obesity states that BMI percentiles are the best

method of measurement available to access weight in children(CDC (a), 2010). In a

study by Flegal et al.(2008)the accuracy of the BMI calculation in detection of high
adiposity in children was compared to the adiposity measures with dual-energy x-ray
absorbency; which is considered an accurate measure of adiposity. Flegal et al.(2008)
determined in this study that the current BMI cutoffs can correctly identify the fat mass
of children.

When examining childhood obesity from an economic standpoint, there are both
direct and indirect costs. The direct costs are of the relationship of disease to obesity and

the costs incurred by the interventions or preventive methods taken to combat disease.
The indirect costs are those that relate to loss of production, quality of life, morbidity and

mortality due to the disease. John et al.(2010), in a review of the literature on the costeffectiveness of intervention in childhood obesity, concluded that there is a need for
standardized economic measures to evaluate the economic impact of obesity. It is

suggested by the authors that more longitudinal studies are needed to better understand
this multifactorial disease process and that more research is needed to further determine

the cost of obesity and the cost-effectiveness of early intervention (John et al., 2010).

Singh et al.,(2010)analyzed the data from the 2003 and 2007 National Surveys of
Children's Health to determine the change in overweight and obese adolescents 10-17

years of age during that four year time period. The researchers also analyzed the

prevalence of obesity for this group. The study population of the 2003 survey was
A6,1Q1 and the study population of the 2007 survey was 44,101 (Singh et ah,(2010).

Significant increases were found from 2003-2007 in obesity prevalence, for
Hispanies, for 15-17 year olds, and for those from families with a low-income,loweducational background or high-unemployment background. Findings indicate that
children in the lowest income and lowest educated households had at least 123% higher

adjusted odds of obesity as did children from families of higher education and income.
Hispanic, African American and Native American children had 2.2 - 2.8 higher adjusted
odds of obesity than Asian children. Singh et al.(2010)found that the 2007 estimates,

although slightly less, were very similar to the 2003 estimates, showing no significant

change in number of obese children in 2007 compared to 2003. One of the Healthy

People 2010 objeetives for childhood obesity is 5% for this age group (Healthy People
(a), 2010).
D. The Health Belief Model and Self-Efficacy

Hollister and Anema(2004)reviewed the literature regarding the use ofthe health
behavior models in oral health education. They analyzed the effectiveness ofthese

models. The health belief model(HBM)is the most common theory in oral health
education. According to the authors, cross-sectional studies have shown strong

association between positive oral health behaviors and the health belief model stages. A
limitation in the use of this model is that good predictive value has not been shown in
longitudinal studies (Hollister & Anema, 2004).

The HBM explains or predicts health-related behavior from patterns of beliefs or

perceptions about the recommended health behavior. According to the model a person

must perceive a susceptibility to the disease or condition. The person must perceive that
the health condition is potentially serious. The person must believe that benefits
stemming from the behavior change outweigh the costs and inconvenience and that those
changes are possible and within his or her grasp (McKenzie, Neiger,& Thackeray, 2009).
In this model these are the perceived benefits and costs (predisposing factors). At some

point the person receives a cue to action or a precipitating force that makes him/her feel
the need to take action (McKenzie et ah, 2009).

According to Bandura, there are two expectations people set when taking an
action, outcome expectation", the expectation for a certain desirable outcome by taking the

action and efficacy expectation", the expectation for self-efficacy of having the ability to
take the action. When both of these expectations exist then the action will be taken.

Efficacy expectation is an especially important factor for predicting individual actions
(Bandura, 1977).

Studies examining self-efficacy and oral health education are rare. In one study
of Connecticut Head Start children it was found that low self-efficacy ofthe caregiver

was associated with higher dental caries rates in children. The researchers also found that
self-efficacy was an important predictor of sugar intake, or children of more efficacious
mothers had lower sugar intake (Litt, Reisine,& Tinanoff, 1995). In a study by Pine et

al.(2004)to investigate how parental attitudes may impact their children's oral healthrelated behaviors the researchers found that the strongest significant predictor of
children's brushing habits was parental self-efficacy.

Kakudate et al.(2010) developed a task-specific self-efficacy scale for maternal
oral care(SEMO). This scale showed high reliability and validity and the authors

suggest that it might endure with research application in pediatric dental practice. The
development of more caregiver self-efficacy scales may help pediatric dentists better
evaluate the importance that caregiver self-efficacy plays in their pediatric patients' oral
health and weight management.

E. Disparities as Related to SES and Ethnicity
In the United States one in four children is bom into poverty. Children bom into

poverty suffer twice the rate of dental caries as their affluent counterparts and their dental
disease is more likely to go untreated(CDC (c), 2009). In a 2007 study by Liu, Bennett,

Hamn,Zheng, Probst, and Pate (2007), findings indicate that children from families at
100% of the federal poverty level(FPL)have an obesity rate of21.3% compared to an
obesity rate of 10.2% for children at 400% of the FPL (Liu, Bennett, Hamn,Zheng,
Probst,& Pate, 2007).

A study by Shiboski et al.(2003)shows that children from Hispanic families
suffer from dental caries at a significantly higher rate than those from non-Hispanic

families. Hispanic children suffer from dental caries at a rate 1.5 to 2 times higher than
that of children from other ethnicities, according to this study. These researchers state

that approximately 25% of U.S. children experience 80% of the nation's decayed teeth
(Shiboski et al., 2003). This issue betokens much more than ethnic background. It

includes access to care, affordability of preventive services, and ability to enter school

with an equal opportunity to leam issue, which should be addressed in every oral health
program (Huntington, Kim,& Hughes, 2002).

Psoter, Pendrys, Moore,Zhang, and Mayne(2006)evaluated the effects of

ethnicity, SES and caregiver educational level as predictors of early childhood dental

caries. The authors also evaluated the methods of earies detection used and compared

their reliability. Over five thousand Arizona preschool children were visually examined
for dental caries by five evaluators. Four methods of caries evaluation were compared
for reliability. They found that the method ofcaries detection can influence the study
results and the authors suggest that uniform measurements of both BMI and caries must
be used to get a clear picture ofthe relationship.

Balistreri and Van Hook(2009)examined data from 21,000 children from

kindergarten through 5th-grade participating in the National Center for Education
Statistics Survey. They found that across levels of education, Hispanic children had

significantly higher BMI scores than white children. The study results indicate that
Hispanic children show higher obesity prevalence when controlling for income and
educational level. The authors suggest that there are unknown cultural differences which
may influence these results (Balistreri & Van Hook,2009).
In a study by Gray et al., 2007) determining the predictors of weight status in

young children, the authors found that low household income is strongly related to
children's weight. They suggest that when addressing this disparity, school boards, local,
state and federal governments and health care providers should develop policies to

promote a social environment that supports affordable opportunities for good nutrition for
all children (Gray, Byrd, Cossman, Chromiak, Cheek,& Jackson, 2007).

Dental caries is diet-dependent and a disease predominantly experienced by those
of lower SES and household educational levels (Edelstein, 2005). The World Health

Organization suggests reducing disease burden through a risk assessment approach.
Edelstein (2005)suggests reducing disparities by promoting healthy lifestyles.

developing an equitable system of prevention and treatment, and integrating oral health
into national and community health programs (Edelstein, 2005).
F. Role of Diet in Obesity and Dental Caries

The prevalence of early childhood caries increased from approximately 40% in
1988-1994 to 42% in 1999-2004. This increase in caries rate was significant for children

living in households at or below the national poverty level(NPL). According to an
article by Mobley et al.(2009) preventive practices for both obesity and dental caries
include structured meal and snacking patterns, allowing for 1-3 snacks per day as

opposed to open or random snacking and meals(Mobley et al., 2009).

A study of500 8-12 year olds by Sharma and Hegde (2008)showed a statistically
significant increase in the number of dental caries experienced by obese or overweight
children compared to children of normal weight. These researchers found that
fermentable carbohydrates were preferred by children in the overweight and obese

categories at a significantly higher amount when compared to children of normal weight.
They also found a higher prevalence of dental caries in overweight and obese children in
both primary and permanent teeth. Their recommendations stress the importance of an
emphasis on nutrition with respect to both general and oral health (Sharma & Hegde,
2009).

According to the World Health Organization, Mexico ranks second behind the
United States globally in childhood obesity. In a longitudinal study by Sanchez-Perez,

Irigoyen, and Zepeda(2010)of 88 Mexican children they found that overweight children
had more erupted teeth (early maturation) and a lower caries index than the normal
weight children. As the authors explained, these results may be partially due to a greater

exposure to fluoride which is in the salt; obese children would have more fluoride

exposure simply because they have a higher caloric intake. They further commented that
the results could be due to the observed higher fat caloric intake in the obese children as

opposed to the higher carbohydrate intake in the normal weight children (Sanchez-Perez,
Irigoyen, & Zepeda, 2010). A limitation of this study was the small sample size.
Women with lower educational levels are more likely to consume diets high in

fats and carbohydrates (Barker, Lawrence, Woadden, Crozier, & Skinner, 2008). These

are dietary choices often included as risk factors for dental caries and increased BMI.
Women with a higher educational level make dietary choices containing more fruits and

vegetables. These are dietary choices often found to be healthier for prevention of both
dental caries and weight control.

In a review article by Vartanian, Schwartz, and Brownell(2007), the authors
evaluated the results from studies of the effects of soft drink consumption on nutrition

and health. Findings suggest that decreasing soft drink consumption would lower disease

burden and weight gain. The results also indicate that the ingestion offructose leads to a
higher weight gain than glucose. As a means of prevention of both dental caries and
obesity they suggest that elimination of sugar-sweetened beverages as well as paying
attention to overall caloric intake (Vartanian, Schwartz,& Brownell, 2007).

Fiorito, Marini, Francis, Smiciklas-Wright, and Birch(2009)conducted a

longitudinal study to assess whether sweetened beverage intake at 5 years of age could
predict adiposity and weight status across childhood and adolescence. They analyzed
data from 170 children who were assessed bio medically from ages 5 to 15 by height.

weight, and beverage consumption. The authors found that sweetened beverage intake at

5 years of age was positively associated with adiposity from 5 to 15 years of age. Intake
oftwo or more sweetened beverages per day is associated with an increase in percentage

of body fat, waist circumference and weight status from 5 to 15 years of age (Fiorito,
Marini, Francis, Smiciklas-Wright, & Birch, 2009). According to Hujoel(2009)the

question we need to answer is,"Are dietary habits that are good for oral health also good
for systemic health?'

In a study by Marshall et al.(2007) using data from the Iowa Fluoride Study,
results indicate that dental caries and obesity coexist in children from low SES families.
An association between SES and both dental caries prevalence and obesity prevalence

was noted. The authors suggest that public health measures to improve dietary education
and access to healthy food items in low-income families could decrease both dental caries
and obesity. In this study findings suggest that children in the "at risk of being

overweight" category had the highest rate of dental caries. The authors postulate that
children identified early as obese may have had nutrition counseling and established

dietary habits aimed at a reduction in food and beverages that are highly cariogenic; thus,
those in the obese category experienced fewer dental caries than those in the "at risk of

being overweight" category because they have made dietary choices as part of a weight
reduction program (Marshall et al., 2007).

Vanselow,Pereira, Neumark-Sztainer, and Raatz(2009)in a longitudinal study of
adolescents examined the association between beverage consumption and weight change

over a 5-year period. Contrary to the authors' hypothesis, they did not find a correlation
between consumption of sugar-sweetened beverages and weight gain (Vanselow, Pereira,
Neumark-Sztainer, & Raatz, 2009).

Harris, Nicoll, Adair, and Pine (2004) reviewed the literature regarding risk

factors of dental caries in children less than 6 years of age and addressed the disparities

and irregularities found. The interaction of oral bacteria with diet is a known risk factor
for dental caries. Ingesting increased amounts offermentable carbohydrates is the dietary

habit placing children at higher risk for dental caries. Two principal groups of acidogenic
bacteria, streptococcus mutans and lactobacillus are implicated in dental caries

progression. These bacteria produce acid from fermentable carbohydrates. The acids
diffuse into the enamel or dentin and dissolve the mineral from the crystals inside these

structures causing dental caries (Featherstone, 2003).

Gibson and Williams(1999)found that the strength of association between social
class and dental caries experience was twice that ofthe association between tooth

brushing and dental caries experience. They also found that the association between
social class and dental caries experience was nearly three times greater than the

association between sugar consumption and dental caries. These results would lead to the
assumption that lower SES is the variable with the greatest strength of association with
increased dental caries. The authors suggest that more longitudinal studies and those with
validated measures of dietary and oral hygiene habits are needed to better understand this
association (Harris, Nicoll, Adair,& Pine, 2004).

According to Carole Palmer professor of general dentistry at Tufts University,
when children watch TV they tend to snack more frequently, particularly on foods that

are high in sugar and fat. Increased ingestion offoods high in fermentable carbohydrates
is associated with both dental caries and obesity. Fermentable carbohydrates include

foods and drinks containing sucrose and also simple sugars(mono- and disaccharides),
such as starches found in many snack foods.

Beverages high in sugar that may contribute to tooth deeay and obesity are soft
drinks and fruit juices, consumed in many households and readily accessible in many
school vending machines. Diet soft drinks, when consumed frequently, can also pose a
risk because the acid content of these beverages can damage tooth enamel, making teeth
more vulnerable to deeay (Palmer, 2005).

Palmer states that both dental caries and obesity result from eomplex interactions

including lifestyles, dietary patterns and frequeney of eonsumption of certain foods and
beverages. She also notes that both dental caries and obesity are nearly twice as likely to
occur in children from low ineome families, less educated families and families from
certain ethnic backgrounds (Palmer, 2005).
G. Previous Studies of the Dental Caries-Obesity Association

Historieally there has been a separation between medical and dental health, which
has led those outside the dental profession to undervalue or not appreciate the significant

role that oral health plays in overall well-being. The literature contains very few studies

that attempt to identify a link between dental caries and obesity. Research results
regarding this association are contradictory and confusing. Table 2.1 contains a brief
summary of the results of previous studies of this relationship.

A study of Brazilian preschool children found no relationship between dental

caries and obesity. Although this study conducted on over 2,600 1-5 year-olds in Recife,
Brazil, showed a high prevalence of both childhood dental caries and childhood obesity it
showed no relationship between the two. The authors suggest new health policies aimed

at dietary changes, which will decrease both dental caries and obesity. Both ofthese
multifactorial diseases do show some common risk factors such as low SES, high

carbohydrate diet and low educational level of primary care givers (Granville-Garcia, de
Menezes, de Lira, Ferreira, & Leite-Cavalcanti, 2008). A weakness of this study is that

the participants were ages 1-5 years and many times children of this age group are not yet
obese. This is a condition that is more readily found in preadolescents and adolescents.
Another weakness in this study is that dental caries rate in these children will tend to be

lower, because children of this age have not yet experienced eruption of permanent teeth.
Bailleul-Forestier et al.,(2007)compared the dental caries index from 41 obese
children to the dental caries index from 41 non-obese children. They found that the obese

children experienced a significantly higher number of dental caries when compared to
their non-obese counterparts. This study is threatened by a small sample size of41 obese
and 41 non- obese students.

One hundred thirty-five children participated in a study by Pinto, Kim, Wadenya,

and Rosenberg (2007). Data collection included weight and dental screening. Correlation
analysis was used to analyze the data. The results indicate an inverse relationship
between dental caries and weight or as weight goes up dental caries goes down. The
authors stated that, given the strong evidence supporting irregular dietary patterns of

children experiencing both dental caries and obesity, a link between the two is

biologically possible. They also stated that there are many challenges associated with
exploring the relationship due to the difficulty measuring confounders such as
socioeconomic status, age, oral hygiene and fluoride exposure (Pinto, Kim, Wadenya,&

Rosenberg, 2007). The participants in this study were primarily African-American

children seeking dental treatment in a dental school located in Philadelphia,
Pennsylvania, a city with a fluoridated water supply. The ethnicity of the participants,
the fluoridation and the fact that they were seeking dental treatment are all threats to
validity in this study (Pinto et al., 2007).
Table 2.1 Results from the Previous Studies of the Association between Childhood

Obesity and Dental Caries
Authors

Characteristics

Country

N*

Age in

Methods

Years

Pinto et al

Study conducted in

(2007)

area with H2O

overall caries rate

fluoride, AA pop
& coming into

flouride?

8-9

Observational
low due to

dental school for
treatment

Willerhausen

et al(2007)

Significant in both
primary and

Germany

6-8

France

12-18

Observational

permanent
dentition
Forestier et

Small sample sizedietary habits &

al(2007)

flouride were not

by age, gender and

evaluated

SES

Bailleul-

Matching 41 obese
with 41 non-obese

Granville-

Because this is a

Garcia et al

younger population
age will be a

Preschool

confounder

obesity

(2008)

Brazil

1 -5

Observational

children, DMFT,
dichotomized

Sham a et al

(2009)

Adjusted for age
and gender but not

8-12

Observational

for SES

Sanchez-

More caries in low

Perez et al

SES group

Mexico

4 year
Longitudinal

(2010)

Juarez-

Lopez et al
(2010)

This is again
younger population
with many not yet
categorized as

Mexico

Observational
Divided into 3

obese & few with

weight groups and
average caries rate
compared among

permanent teeth

groups chi"^

A review article by Kantovitz, Pascon, Rontani, and Gaviao (2006)found only

three studies with a high level of evidence exploring the relationship between dental
caries and obesity conducted between 1984 and 2004. One ofthe three studies showed a
direct association between obesity and dental caries. The authors called for further

studies of the relationship to support or refute the findings (Kantovitz et al., 2006).
Juarez-Lopez and Villa-Ramos(2010) in a study of children in Mexico found no

significant difference in dental caries between 63 normal-weight children and 63 obese
children. The participants in this study were between 3 and 6 years of age. As noted
earlier, obesity is not as common in children of this age group as it is in children of

preadolescent or adolescent age groups (Juarez-Lopez & Villa-Ramos, 2010).
In a study of 1,507 2-6 year olds. Hong, Ahmed, McCunniff, Overman, and
Mathew (2008)found no significant association between dental caries and obesity when
controlling for age, race, and socioeconomic status. The authors called for further studies
to better understand the relationship. Data from the 1999-2002 NHANES survey were

analyzed in this cross-sectional study. When considering age, they found that the
relationship between dental caries and obesity was statistically significant for the 60-72-

month age group only. This would lend support to the suggestion that older children
have a tendency to be more overweight and have more erupted teeth. Obesity and dental

caries are age-related and cumulative; older children are more likely to experience both.

Studying older children would allow a truer picture of the relationship. This study also
showed a strongly significant relationship between obesity and dental caries in AfricanAmerican and Hispanic children, when compared to their normal-weight peers(Hong et
al., 2008).

Using NHANES data for 2-18 year-olds Kopycha-Kedzierawski, Auinger,

Billings, and Weitzman (2008)found no association between dental caries and obesity in
younger children. In older children they found that there may be an association with a
decreased rate of dental caries in those who are overweight. This observational study
used NHANES data collected on 7,568 children. The results were dichotomized; either

they had decayed teeth or they did not either they were overweight or they were not.
Logistic regression analysis was used to determine these findings(KopychaKedzierawski, Auinger, Billings, & Weitzman, 2008).
Thus the results of studies ofthe association of dental caries to obesity are

inconsistent; most authors recommend further research exploring this relationship.
Researchers also recommend validated and standardized measurement of the variables in
dental caries/obesity studies.
H. Conclusion

Information from the literature indicates that both childhood obesity and

childhood dental caries are complicated disease processes. As a means of decreasing the

prevalence of both diseases it would be effective to strengthen and improve the
knowledge of the workforce, families, legislators and other key players. Eliminating
disparities and improving access to care are vital in providing fair and equal preventive
and educational information to those at highest risk. Information gathered in this

research will be useful as support for further study, baseline data, program development

and implementation aimed at reducing both of these widespread chronic childhood
diseases.

CHAPTER 3
METHODS

A. Study Design

This observational, cross-sectional study tested the hypothesis that a relationship
exists between severity of dental caries and body mass index in children. If such an
association is found, however, it does not prove causation. These conditions may coexist
due to mediating variables. The mediating variables analyzed included socioeconomic
status, parent educational level, gender, family acculturation, parents' perceptions
regarding dental caries and weight status, dietary habits and parents' self-efficacy
regarding their ability to provide dental treatment for their child. The strengths and
weaknesses associated with the influences ofthese variables were analyzed (Shadish,
Cook,& Campbell, 2002, p.7).
B. Site, Subject Selection and Recruitment

Approximately 177 study participants were recruited from 3rd-grade students
attending three elementary schools in the Coachella Valley Unified School District

(CYUSD). The Coachella Valley is located in southern California and is primarily
Hispanic, rural and low-socioeconomic in population demographics. The three

participating schools were randomly selected from the 14 elementary schools in the
district.

The Coachella Valley is part of the Colorado Desert. The 15-mile wide valley
stretches 45 miles between the Little San Bernardino Mountains and the San Jacinto and

Santa Rosa mountains in Riverside County. It is a productive agricultural region with a

population of approximately 40,000 of which 96% are Hispanic.
School board approval was sought by letter to the superintendent of the Coachella

Valley Unified School District(CVUSD. He approved the study in writing on December
20, 2010.

Upon approval of the proposal of this study from the Loma Linda University
dissertation committee and the institutional review board (IRB), I randomly selected the

participating schools by drawing the names of3 schools from a hat which contained the
names of all 14 elementary schools in the district. I sent a letter to the principals of the
three schools, each of whom gave their approval. They each named a school secretary as

my contact person at their respective schools. The staff of all three schools was very
cooperative and the screening process was conducted without incident.
All of the Hispanic 3rd-grade students from the three randomly selected

elementary schools in the CVUSD were given the opportunity to participate; ifthey

provided signed consent and signed parental consent. The number of 3rd-grade students
in each school was approximately 100 for a total of 300 possible participants. I allowed
50% failure to provide written permission, absences and failure to return the

questionnaire. The actual failure rate was 41% which provided a sample size of 177.
C. Procedures for Data Collection

I sent a letter to all nine 3rd-grade teachers in the three selected schools

explaining the reason for the study and the procedures to be followed for data collection.
One classroom of the nine was randomly selected for pilot testing. I evaluated the

participants' responses to the material in the folder; the informed consent form,the IRB-

PHI form and the questionnaire and their response to returning the material by the date
requested.
I contacted the school liaison to schedule the first visit with the teacher of the

pilot study group. I visited the classroom on February 16, 2011. At this visit I explained
my study to the 27 students in the classroom and asked them for their help. I asked the
students to sign the Child's Informed Consent Form, have their parents sign the
Institutional Review Board Protected Health Information Form, the Parental Informed

Consent Form and to complete the attached questionnaire. All of the written material

was given to the students in a colorful folder with stickers and the return date on the
cover. All printed material was provided in both English and Spanish.
As an incentive for returning the consent forms and attached questionnaire within

two days, each child received a pencil case containing stickers, a pencil, toothpaste,
toothbrush and dental floss. They were also shown the electric sonic toothbrush they
would have a chance to win for completing the screenings. The children participating in

the pilot study were very receptive to the study and 22(81%)of the 27 students
completed the questionnaire and provided signed consent.

On February 22, 2011,1 visited the school to complete the dental and BMI
screenings and did a brief oral health instruction session for those participating in the

pilot study. No changes were needed on the forms returned by the students. I made a

few ehanges to the screening forms after the pilot study to make the information easier to
record, interpret and transfer. The pilot study was useful in that the response was positive
and estimates could be made as to the expected rate ofreturn of completed information.
Data collection for the study followed the same protocol as the pilot study.

Through the completion of the questionnaire, I obtained data regarding diet

information, parent's education, family acculturation level, child's tooth brushing habits,
gender, age and information regarding parents' perceptions of the oral health and weight
status of their child. The questions were designed to obtain sensitive information while

not being too invasive. As a proxy measurement for income, those families qualifying
for the free or reduced-fee lunch program were considered low-socioeconomic families.

The proxy for an acculturation question,"How long have you lived in this country?" is
considered too sensitive for this population due to immigration status. Instead four
questions were asked as to the ability of the parents to speak, understand, read and write
in English with the assumption that those of higher acculturation would show a more
positive response.

Three to four days prior to data collection the parents' introductory letter, the IRB

protected health information form, informed consent form and diet and demographic
questionnaire were bound in a colorful folder and given to the teachers for the students to
hand deliver to their parents. A brief oral explanation was given to the students in each

classroom. They were told the purpose of the study and what was to be expected ofthem

if they participated. I gave them opportunity to ask any questions regarding the study. I
visited the classrooms three to four days later to collect the signed permission forms and

completed questionnaires. I also made arrangements for the data collection date and
time. Prior to the screening visits, I read the completed forms and questionnaires and
made an attempt to determine any missing data. Data, such as age, gender, parent's name
and ethnicity, were transferred from the questionnaire to the screening forms prior to the
screening visits.

The participants' weight, in light clothing and without shoes, was measured in
kilograms on a Seca Professional Scale model number Seca Clara 803. Participants'
height was measured, in centimeters and without shoes, with the use of a Seca
Stadiometer model #0123. This information was recorded on the screening forms.

According to the Centers for Disease Control and Prevention(CDC),BMI is the
most widely accepted method used to screen for overweight and obesity in children and
adolescents because it is relatively easy to obtain the height and weight measurements
needed to calculate BMI. On their web site, the CDC provides a calculator to determine

the BMI percentile for children and a table for determining weight status category by
pereentile (Centers for Disease Control and Prevention (b), 2010).
Table 3.1 Centers for Disease Control and Prevention- BMI Classification for Children

Weight Status Category

Percentile Range

Underweight
Healthy Weight
Overweight

Less than 5' percentile

Obese

S'*'percentile to less than 8S'''percentile
85 percentile to less than 95' percentile
Equal to or greater than 95"' percentile

Dental caries measurements utilized the established protocol for dental screening

of the State of California (State of California Oral Health Screening Protocol, 2009).
After the students were screened for height and weight they were seated in front of the

dental screener and visually examined. The screener wore gloves, face mask and

Orascoptie's high resolution dental loupes with a portable Zeon light attachment. The
screener used a dental mirror, 2x2 gauze squares and a number 6 dental explorer when

necessary for the dental data collection. All items were sterile and used in accordance

with industry standards by a dental hygienist licensed by the state of California to
perform dental screenings.

Data collection was completed in one day, for two of the three elementary schools

and two days for the remaining school. The equipment was set up in an empty classroom
at one school and in the classrooms at the other two schools. Data for each participating

child included age in months, gender, ethnicity and parents' names copied on the

screening forms for inclusion in the data set prior to screening. The data collection took
approximately 45 to 60 minutes per classroom. The information was collected
confidentially with the screener being the only individual viewing the results. As a thank

you for their participation, the three elementary school principals received an educational
DVD and book for their school libraries on topics such as healthy food choices and
proper oral hygiene techniques.
D. Study Variables

The dependent variable in this study was the number of teeth (0-24)that exhibit
dental caries. That is the total number of teeth that have active dental caries, restored

dental caries, or which were removed because of dental caries. This result is the total
number of decayed, missing and filled teeth or DMFT.

To determine weight status the child's age, gender, height in centimeters and

weight in kilograms were entered into the CDC calculator to compute the BMI percentile
for the child. For purposes of this study we gave the participants a score from 0-3.

Those children in less than the 5"^ percentile were categorized as "0" or underweight,

those who fell into the S"" percentile to less than the SS'*" percentile were categorized as

"1" or healthy weight, those who fell between the 85"^ and 94"^ percentile were

th

categorized as "2" or overweight and those who scored in the 95 percentile or greater
were categorized as "3" or obese.

The main independent variable of interest in this study was diet. This variable
was measured as the number of snacks per day, the number of carbohydrate drinks
consumed as recorded in a 2-day diet diary and the number of carbohydrate foods
consumed as recorded in a 2-day diet diary. The covariates in this study include gender

(dichotomous), socioeconomic status (dichotomous), parental educational level (ordinal),
tooth brushing habits (nominal), acculturation (nominal), parental perceptions regarding
dental caries (continuous) and parental self-efficacy in their ability to provide dental
treatment for their child (continuous).
E. Instrumentation and Measurement
1. Dental Caries

Outcomes measured in the dental screening included the total number of

decayed, missing and filled primary and permanent teeth (State of California-Oral Health
Screening Report, 2009). This gave a total count(0-24) of permanent and deciduous
teeth that have currently or have in the past experienced dental caries. The dental

screening to measure decay followed the protocol set by the State of California for the
mandatory dental screening required for all children entering kindergarten in the State of
California (State of California Oral Health Screening Protocol, 2009) and for consistency

was performed by one licensed dental hygienist (California RDH license #13288 and
RDHAP license #70).

For purposes of this study the teeth present with visible caries, teeth missing due
to dental caries and all teeth with dental restorations were counted as those with dental

caries. This variable is labeled as MFDT (missing, filled, decayed teeth) which follows

most dental survey protocols. No distinction was made between primary and permanent
teeth. Parents were informed that this was a visual screening only and no dental x-rays

were taken to diagnose dental caries. Children ofthis age should have approximately 24
teeth so this number could range from 0-24. The severity of the decay problem was also
assessed. If there was no visible decay regular checkups were recommended,if there was

beginning decay or active decay in teeth soon to be lost dental consultation was
recommended, if there was rampant decay and serious oral health problems immediate or

urgent treatment was recommended. On the lower portion of the dental screening forms
there was a tear-off section to return to parents to inform them of the screening results.
2. BMI

For consistency one person recorded all height and weight measurements.

Weight was measured in kilograms, without shoes and in light clothing, on a Seca
Professional Scale model number Seca Clara 803. Participant's height was measured in

centimeters, without shoes, with the use of a Seca Stadiometer model #0123. As stated

earlier BMI percentiles for age were determined using CDC guidelines by entering the

child's age, gender, height and weight into the BMI-for-Age Calculator provided on the
CDC website. Weight was categorized as 0-3, underweight, healthy weight, overweight
and obese. For some of the analysis weight was dichotomized, overweight or not
overweight.
3. Dietary Habits

A recall dietary carbohydrate count was obtained by the use of a self-

report questionnaire completed by the parents of the participants with the help of the

student participants. The children recorded the number of snacks, foods and drinks
consumed in a 2-day period. The information from the questionnaire was used to
determine the number of snacks, high carbohydrate foods and high carbohydrate drinks

that the participants consumed per day. Number of carbohydrate foods and carbohydrate
drinks were analyzed as continuous variables, snacks per day was analyzed as a
dichotomous variable in 3 or fewer snacks per day or 4 or more snacks per day.
4. Parent Level ofEducation

One of the questions included in the questionnaire was the educational
level of the parent completing the survey. Mothers completed the survey in 82% of the

responses. They were asked to respond to a question in relation to the highest grade
completed in their education: never attended school, elementary school only, attended
high school, high school graduate, attended college, college graduate and graduate
school.
5. Socioeconomic Status - SES

To qualify for the free or reduced-fee lunch program in the state of
California, a family has to provide information to the school as to income. This study
assumed that the child was from a low-income family if they qualified for the free or

reduced-fee school lunch program. As a measure of SES parents were asked if their child

qualified for the free or reduced-fee lunch program. The Coachella Valley Unified
School District(CVUSD)demographics show that 86% of the students qualify for the
free or reduced-fee lunch program. The free lunch income qualifier set by the federal

government is 130% of poverty level or $26,845 annual income for a family of4; the
reduced-fee lunch income qualifier is 185% of poverty level or $38,203 annual income

for a family of4(Coachella Valley Unified School District, 2009; U.S. Department of
Health and Human Services (a), 2010).
6. Tooth Brushing Habits

The survey contained questions regarding frequency of tooth brushing.

Dental plaque is a factor in dental caries. The measurement of plaque accumulation is
both time-consuming and costly, however, and it was too costly to include an actual
plaque index in this study. I substituted the frequency of brushing before bedtime as a

dental plaque measurement. The question was asked as,"How many nights per week

does your child brush before bedtime?" For purposes of this study those who brushed
more frequently were considered those with less plaque accumulation.
7. Gender and Age

Information regarding gender and age was obtained in the questionnaire.
Because this study was conducted with 3rd-grade participants, they were all relatively the
same age. Ages ranged from 89 to 129 months. The study included 68 males(38%)and
109 females(62%).
8. Acculturation

To ask the "Length of time residing in this country?" is a sensitive
question for many people residing in this geographical area. To accommodate this

sensitivity, I used literacy acculturation as a measure of acculturation. Four questions
regarding the literacy acculturation of the parents were included in the questionnaire.
Parents were asked to rate their ability to speak, understand, read and write in English. I
summed these English-competence variables to create an index range of0-12. I then
grouped these into a four-category variable, 0-2=1, representing very low comprehension.

3-6=2, representing moderately low comprehension, 7-9=3, representing moderately high
comprehension, and 10-12=4, representing very high comprehension. Those with a low
comprehension were considered oflow acculturation and those with high comprehension
were considered high acculturation.

9. Parental Perception Regarding Oral Health

As a measure of parental perception of the seriousness of dental caries, the

questionnaire asked if they thought that most children experience dental caries and if
their child had dental caries. As mentioned earlier, former U. S. Surgeon General Dr.

David Satcher reported that the lack of awareness among the general public as to the
severity of the oral health problem among children is a barrier to seeking and obtaining

professional help. In his report he noted a significant disparity among certain ethnic and
socioeconomic groups with regard to both oral health and overall health issues(U.S.
Department of Health and Human Services, 2000).

As a measure of perceived susceptibility oftheir child to both overweight and

dental caries, parents were asked a series offour questions. They were asked to respond
to a 4-point Likert scale (ranging from strongly agree to strongly disagree) if they were
worried that their child might become overweight or suffer from dental caries; they also
were asked if they thought that their child was overweight or suffered from dental caries.
The resulting data were analyzed as continuous variables.

10. Parental Self-Efficacy in Providing Dental Treatmentfor their Child
As a measure of parental self-efficacy in their ability to provide dental

treatment for their children, the parents were asked if there was a time when they felt that

they could not get the dental treatment that their children required. This was asked as a
dichotomous question (yes/no).
11. Development ofthe Questionnaire

The questionnaire was a compilation from several sources. Questions 1-3
were asked to clarify the educational level, ethnicity and gender of the caregiver

completing the questionnaire. The questions regarding acculturation (Questions 4, 5,6,
& 7),"How well do you speak, understand, read and write English?' were suggested by
Dr. David Cort in his paper,"What happened to familial acculturation?"(2010). Oral
health and tooth brushing questions (Question 10-18) were included to assess parental

perceptions of their child's oral health and as a proxy for completing a plaque index. As
a determinant of socioeconomic status, the questions regarding the families' eligibility for
the free or reduced fee lunch program (Questions 19, 20,& 21)followed the same format

as other studies involving school age children (Chung, Shain, Stephan,& Weintraub,

2006). Because foods and drinks high in carbohydrates are associated with both dental
caries and obesity prevalence (Fiorito, Marini, Francis, Smiciklas-Wright,& Birch,

2009), questions 22- 28 were asked to determine the number of times per day that the
child ingested carbohydrates as reported by the parent. The questions regarding birth
date and gender (Questions 29 & 30) were measures necessary to compute the child's
BMI for age.

The questionnaire and all written materials sent to parents were provided in both

English and Spanish. 1 used a valid and reliable tool for translation in cross-cultural
research that of translation and back-translation (Jones, Lee, Phillips, Zhang,& Jaceldo,
2001).

The materials sent to parents were translated and back-translated by two

individuals from a high educational, middle socioeconomic background, fluent in both

English and Spanish. When no errors were present the material was then back translated
by two individuals of different age groups from lower educational and socioeconomic
backgrounds (similar to the parents of the participants) to determine how they interpreted
the questions and what meaning they derived from them. They reported that they could
read and understand the material as intended. Two errors were corrected before the final

submission of the forms to the IRB. Fifty-eight per cent of the respondents chose to
complete the Spanish version of the questionnaire.
F. Data Analysis

Frequencies and distributions ofthe data were determined using the Statistical
Package for Social Sciences(SPSS) version number 17. A double-entry method was
used to make certain that data entry was accurate. Missing data was estimated using the
Amos full information maximum likelihood(FIML)analysis or estimating the missing
values from the current data. Frequencies and percentages were performed on all

categorical data and descriptive statistics performed for continuous data.
The first research question "Is there an association between BMI and the number
of dental carious lesions in 3rd-grade elementary school children in the CVUSD?" was

analyzed using negative binomial regression analysis. A four-part model was used for

Model 1: Analyzed the association between weight status (0-3) and
missing, filled and decayed teeth(MFDT).

•

Model 2: Analyzed the association between weight status plus all
demographic variables and MFDT.

• Model 3; Analyzed the association between weight status plus some
behavioral variables and MFDT

• Model 4; Analyzed the association between weight status plus all
measured variables and MFDT

The second research question "Is there an association between diet and number of
teeth with dental carious lesions in 3rd-grade elementary school children in the

CVUSD?" was analyzed using negative binomial regression analysis. A four-step model
was used for the analysis.

•

Model 1: Analyzed the association between diet(a total of snacks,
number ofcarbohydrate drinks and number of carbohydrate foods) and
missing, filled and decayed teeth MFDT).

•

Model 2: Analyzed the association between diet plus all demographic
variables and MFDT.

• Model 3: Analyzed the association between diet plus behavioral variables
and MFDT

• Model 4; Analyzed the association between diet plus all measured
variables and MFDT

The third research question "Is there an association between parents' perceptions
of child's dental caries experience and their behavior toward seeking dental treatment for
their child? How is that association affected by the presence of certain control variables?'

was analyzed using logistic regression analysis. A four-step model was used for the
analysis.

• Model 1: Analyzed the association between the dichotomous variable

(yes/no) do you think your child has dental caries and the dichotomous
variable (yes/no) does child need dental treatment.

• Model 2: Analyzed the association between the dichotomous variable
(yes/no) do you think your child has dental caries plus demographic
variables and the dichotomous variable (yes/no) does child need dental
treatment.

• Model 3: Analyzed the association between the dichotomous variable

(yes/no) do you think your child has dental caries plus behavioral
variables and the dichotomous variable (yes/no) does child need dental
treatment.

• Model 4: Analyzed the association between the dichotomous variable

(yes/no) do you think your child has dental caries plus all control variables
and the dichotomous variable (yes/no) does child need dental treatment.

The fourth research question "Is there an association between parents' perception
oftheir child's weight and their actual weight? How is the association affected by the

presence of control variables?" was analyzed using logistic regression. The question

asked of parents was,"Do you think your child's weight is about right or overweight?' A
four-step model was used for this analysis.

Model 1: Analyzed the association between the dichotomous variable

(yes/no) do you think your child's weight is about right or overweight and
the dichotomous variable the child's actual weight(healthy/overweight).

Model 2: Analyzed the association between the dichotomous variable

(yes/no) do you think your child's weight is about right or overweight plus
the demographic variables and the dichotomous variable the child's actual
weight (healthy/overweight).

Model 3: Analyzed the association between the dichotomous variable
(yes/no) do you think your child's weight is about right or overweight plus
the behavioral variables and the dichotomous variable the child's actual

weight (healthy/overweight).

Model 4: Analyzed the association between the dichotomous variable
(yes/no) do you think your child's weight is about right or overweight plus
all control variables and the dichotomous variable the child's actual

weight (healthy/overweight).
G. Power Analysis

Through the use of G*Power, a sample size was calculated based on a Poisson
regression that models the total number of missing, fdled or decayed teeth. The main

independent variable of interest was assumed to be dichotomous with 1:1 ratio. Other
covariates were assumed to have

of0.2 with the dependent variable. The base rate (the

mean number of missing, filled or decayed teeth) was set to 4. For the desired effect size,
relative rate of 1.4(or 0.71 in the opposite direction) was used. With alpha of0.05 (twotailed) and power of80%,this yielded a sample size of 74 observations.

H. Strengths and Limitations

Strengths ofthis study are that the sample size was larger than indicated thus
providing a good sampling. Allowances were made for missing data. The three
participating schools were randomly selected from all of the schools in the school district.
The measurements were all taken by one examiner to protect from calibration or
examiner error. Because this was an observational study with only one data collection it

was less expensive and yielded information more quickly than would a longitudinal
study.

Limitations of this study include the fact that when conducting an observational

study an association can be established and the strength and direction of the association
determined but causation cannot be determined. External validity was also challenged by

the demographics of the population which are all of Hispanic descent and from a lowsocioeconomic geographical area. Correlation analysis is a threat to internal validity.
The self-report of dietary habits and tooth brushing habits are also threats to the construct
validity of this study because in response or reactivity to the experimental situation the

"participants might try to guess what the experimenter is studying and try to provide the
results the researcher wants to see"(Shadish, Cook,& Campbell, 2002, p.77).
Determining the effects of age was also a problem in this study because all of the

participants were 3rd-graders. They ranged in age from 89 months to 129 months.
Because many national and state dental surveys of children utilize data collected from

3rd-grade students, comparisons can easily be made between this study population and
national and state data banks.

I.

Research Ethics

Institutional review board(IRB)approval was obtained from Loma Linda

University on January 26, 2011, prior to any data collection. Because we were working
with children permission was obtained from the parent or guardian of each child. Care
was taken to have bilingual consent forms and materials available which could clearly be
understood. The consent forms were written in both Spanish and English and a translator
was available for those who had difficulty understanding the questions.

Informed consent was assured through the use of an informational letter,
describing the study and expectations of the participants. This was sent home to the

parents prior to data collection. Signed parental or guardian permission was obtained for
all participants. The IRB-Protected Health Information forms were also signed by

parents prior to data collection. All student participants were asked to sign a consent
form prior to data collection.

All records are kept confidential. Students' names were exchanged for numbers
and the researcher is the only one with access to the locked filing cabinet in which the
names are stored. The data are stored in a password-protected computer. Identifying
information will be destroyed at a later date to ensure that the identities of the participants
remain private and confidential.

The parents of any child found with serious dental or health concerns were

notified and they were directed to follow up immediately with a visit to a dentist or
medical facility for further treatment. A brief summary of the study results will be sent to
the CVUSD superintendeTit and to principals of the three participating schools.
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Abstract

Purpose: The purpose ofthis observational study was to examine the association
between body mass index and dental caries in a selected population of Hispanic children.
The influences of obesity, diet, parent education level, family acculturation, tooth
brushing habits and gender were evaluated as predictors of childhood caries.
Methods: One examiner visually screened 177 3rd-grade students from three elementary
schools located in southern California's Coachella Valley. Screening included

enumerating the missing, decayed and filled teeth(MDFT)of all participants. Their
height and weight measurements were also taken to calculate age-determined Body Mass
Index. A 30-point questionnaire was completed by a primary caregiver of each

participant. Multivariate analyses were conducted to access the association between
childhood dental caries and weight status and the influences of the measured variables.
Results: Results indicate that those in the obese category showed a statistically
significant lower rate of DMFT than children in the healthy-weight category.

Overweight children showed a higher DMFT than healthy-weight children but the results
were not statistically significant. Covariates that significantly influenced this association
were diet and socioeconomic status.

Conclusion: Results from this study provide oral health professionals with baseline data

and literature support in developing preventive programs for this unique population that
concomitantly address both obesity and oral health issues in scope and design.
Key words: dental caries, body mass index, diet, socioeconomic status

Introduction

Childhood dental caries is a serious health problem. Although largely

preventable, dental caries remains the most common chronic disease of children ages 611 years. Forty-one percent of the children in this age group experience decay in their
primary(deciduous) teeth. Estimates are that one out of every four missed days of school
is due to dental pain, predominantly caused by dental caries. Dental caries is harmful to

children's growth, development and academic performance.'
According to the 2007-2008 National Health and Nutrition Examination Survey

(NHANES),using measured heights and weights, 17% of children and adolescents ages

2-19 years were obese and an additional 31.6% were overweight.^ Since 1980 the
number of overweight children ages 6-11 has doubled and the number of overweight

adolescents has tripled. Childhood obesity is currently the most prevalent nutritional
condition of children in the U.S.^

Research results are contradictory regarding the association of childhood obesity

and dental caries. This study attempted to clarify the association in a group of children
from a geographic area that statistics show may experience a higher risk of both
conditions.
Review of the Literature

Obesity and dental caries can both negatively affect a child's quality of life and

ability to succeed in school. Dental caries can lead to tooth loss, dental pain, infection

and in rare instances death.'''^Childhood obesity can lead to increased risk of diseases
n

such as type-2 diabetes and heart disease.

Children from families with an income helow 199% ofthe federal poverty level

(FPL)are three times more likely to have their dental needs unmet than children from
families 200% or above the FPL. Estimates indicate that children lose approximately 52

million school hours each year due to dental problems. The burden both financially and

physically for children experiencing dental caries and obesity places them at risk for a

compromised quality and quantity of life.^''°'"
Research supports an association between ethnicity and both obesity prevalence
and dental caries experience. Data demonstrate that Hispanic children show a higher

prevalence of dental caries and ohesity.'^''^"'''
Both obesity and dental caries are linked to diet, making it important for studies in
this area to assess diet. Between-meal snacking, drinks containing high-fructose com

syrup or sucrose and consumption of high-carbohydrate foods are associated with both an

increase in dental caries and an increase in obesity.'^
Women with lower educational levels are more likely to consume diets high in

fats and carbohydrates.'^ These are dietary choices identified as risk factors for dental
caries and increased BMI. Women with a higher educational level make dietary choices

containing more fruits and vegetables. These are dietary choices considered healthier for
prevention of both dental caries and weight control.

In a review article by Vartanian, Schwartz, and Brownell(2007), the authors
evaluated the results from studies of the effects of soft drink consumption on nutrition

and health. Findings suggest that decreasing soft drink consumption would lower disease
burden and weight gain. The results also indicate that the ingestion offmctose leads to a

higher weight gain than ingestion of glucose. As a means of prevention of both dental

caries and obesity, the authors suggest eliminating sugar-sweetened beverages along with

paying attention to overall caloric intake.'^
Prior studies are unclear regarding an association between obesity and dental
caries. Some research indicates a positive association.
negative association between obesity and dental caries.

Other research indicates a
Still other research indicates no
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association between obesity and dental caries. ' ' Some researchers report no

assoeiation for younger ehildren and a negative association for older children.^"^ This
study adds evidence to clarify these conflicting results.
The objective of this observational study was to examine the possible relationship
between childhood dental caries and childhood overweight or obesity in a demographic
population with tendencies to exceed the expected numbers of both, while exploring the
influence of other factors such as diet, gender, family acculturation and parents'
education level and perceptions regarding oral health.
Methods and Materials

This study was conducted in Riverside County's Coachella Valley located in
southern California. The participants were all 3rd-grade students from three randomly

selected elementary schools in the Coachella Valley Unified School District(CVUSD).^^
The residents of this geographical area are predominantly of Hispanic descent and of a
low socioeconomic status (SES). Many of the residents are not fluent in English. All

written materials to parents and students were provided in both English and Spanish. A
total of 177(68 male and 109 female) children were screened for missing, filled and
decayed teeth(MFDT)and their height and weight were measured and body mass index
(BMI)for age calculated. All third grade students were included in the study if they

provided signed consent, parental signed consent, completed the questionnaire and were
of Hispanic descent.

The participating child's parent or primary care-giver completed a 30-point

questionnaire with questions ranging from dietary and tooth brushing habits to parents'
perceptions about their child's weight status and dental caries rate. Parents were also
asked about their education level, family eligibility for the free or reduced-fee school

lunch program and linguistic ability. Eligibility for the free or reduced-fee school lunch
program was used as a proxy for determining socioeconomic status. Linguistic
acculturation as determined by the self-reported ability of the parent to speak, understand,
•
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read and write in English was used as a proxy for acculturation level.

For consistency one California registered dental hygienist performed all of the
dental screenings. This was a non-invasive visual screening done with the use of a mouth

mirror and illumination with Orascoptie's Zeon light attached to dental loupes.^^ This
determined the number of missing, filled and decayed teeth. No dental x-rays were used.

Because this is an age group with mixed dentition an attempt was made to count only
those teeth that have been extracted due to decay as missing. Missing, filled,(restored

with any method including stainless steel crowns) and decayed teeth(MFDT)were
included for a total count of teeth with decay experience. No distinction was made

between primary and permanent teeth. In addition to the dental screening the children
were measured for height(cm)and weight(kg)in light clothing without shoes by one
examiner. The gender and age in months were recorded for each participant.
The BMI for age of each participant was determined by entering the child's age,

gender, height and weight into the BMI calculating tool for age provided by the Center

for Disease Control and Prevention at:
• 28

http://apr)s.nccd.cdc.gov/dnr)abmi/Calculator.aspx?CalculatorTYr)e=Metric

The BMI and percentile standing for each of the participants were determined

using this method. A number(0-3)was assigned correlating the percentile with the
weight status of each participant. For purposes of this study the children with a BMI that
placed them in the underweight category were coded "0", the children classified as
normal weight were coded "1", the children classified as overweight were coded "2" and
the children classified as obese were coded "3".

Survey questions were designed to determine dietary habits such as number of
snacks and number of high carbohydrate foods and drinks consumed per day. As a proxy
for socioeconomic questions such as income, those families that qualified for the free or
reduced-fee school lunch program were considered those from a low SES. Family
acculturation level was determined by the self-reported ability of the parents as to their

aptitude to speak, understand, read and write in English. They were ranked from low
acculturation to high acculturation level depending on their linguistic ability. Tooth
brushing habits were measured as the number of times per week the child brushed before
bedtime, as reported by the parent.

Statistical tests were run for two research questions with the dependent variable

being the number of decayed, missing or filled teeth(DMFT). The main independent
variables ofinterest were BMI and diet. The covariates were gender, tooth brushing

habits, SES and family acculturation. This was an observational study with quantitative
data collected at one observation. The research questions were:

• Is there an association between BMI and the number ofteeth with dental

carious lesions and how is that association affected by the presence of

other control variables i.e. family socioeconomic status and linguistic

acculturation, parents' level of education, self-efficacy and perceptions
regarding oral health and child's tooth brushing habits and gender?
• Is there an association between diet and number of teeth with dental

carious lesions and how is that association affected by the presence of

other control variables i.e. family socioeconomic status and linguistic

acculturation, parents' level of education, self-efficacy and perceptions
regarding oral health and child's tooth brushing habits and gender?
A sample size was calculated through the use of G*Power based on a Poisson

regression that models the total number of missing, filled and decayed teeth. The main
independent variable of interest was assumed to be dichotomous with 1:1 ratio. Other
covariates were assumed to have

of0.2 with the dependent variable. The base rate (the

mean number of missing, filled or decayed teeth) was set to 4. For the desired effect size,
relative rate of 1.4(or 0.71 in the opposite direction) was used. With alpha of0.05 (two-

tailed) and power of80%,this yielded a sample size of74 observations. Initially 300
students were asked to participate in the study, with the expectation of a 40% failure to

provide assent, permission or complete the questionnaire. One hundred and seventyseven participants qualified to be included in the study.

Data were analyzed using the Statistical Package for Social Sciences(SPSS)
version number 17. A double-entry method was used to make certain that data entry was

accurate. Missing data were estimated using the Amos full information maximum

likelihood(FIML)analysis or estimating the missing values from the current data.

Frequencies and percentages were performed on all categorical data and descriptive
statistics performed for continuous data. Analysis was run with the use of negative
binomial regression.
Results

Tables 4.1 and 4.2 show the results offrequencies and distributions of the

demographic and behavioral data. Sixty-two percent(N = 109) of the participants were
female. Forty-seven percent ofthe parents responding did not graduate from high school
while 10% had a college degree. The questionnaire was completed by mothers 81%

(N=144)of the time. Ofthe 177 completing the questionnaire 157 or 88.7% qualified for
the free or reduced-fee lunch program. Twenty-four percent ofthe parents completing

the questionnaire stated that they did not speak English. Respondents self-reported
thatl4.7% could not speak, understand, read or write in English. Also of interest is that
36.2% stated that they could speak, understand, read and write "very well" in English.

It is interesting to note that 76.8% of the study participants have experienced
dental caries. The national average for children of this age group is 41%. The

demographic statistics also reveal that 26.6% of the study participants were classified as
obese and 19.2% were classified as overweight. The national average for this age group

is 17% obese and 31.6% overweight. There are more children in this study in the obese

category than the national average but the total percent of obese and overweight in this
study is 45.8%, slightly less than the national average of48.6%.
Results of the behavioral data showed that 41.8% ofthe children were overdue for a

dental exam. Twenty-three percent of the parents responded that they felt they could not

get the dental eare that their child needed. They listed affordability as the reason in 30%
of the cases. Forty-two percent ofthe parents reported that their child brushed before bed
at least 5 times per week. Ofthe parents surveyed, 74% thought that most children
developed dental caries while 26% felt they did not. In another response 49% of the
parents surveyed thought that their child had dental caries and 51% thought they did not.
These two variables were used as a measure of perceived seriousness and susceptibility
and were answered in a dichotomous response (yes/no). Dental screening results
indicated that a total of37% of the participants needed to see a dentist soon and of those
11% needed urgent care.
[Place Table 4.1 here]
[Place Table 4.2 here]

Principal Findings

When analyzing the association of weight status with MFDT,Table 4.3, results
indicate that children from the obese category were less likely to have dental caries, OR 0.68, 95% CI [0.48, 0.98], than children in the normal weight category and this was
statistically significant(p = 0.04). The study results also indicate that though there was a

positive association between dental caries in the children in the overweight category in
this study population, it was not significant OR 1.11,95% CI [0.77, 1.61]. These results
are similar to those of Marshall et ah, who found that children at risk of overweight were

more likely to experience dental caries than those who were obese when using healthyweight children as the control (Marshall, Eichenberger-Gilmore, Broffitt, Warren,&
Levy, 2007).

The above results hold true when placing the demographic variables of gender,

parent's education, socioeconomic status and acculturation and the behavioral variables
of diet, tooth brushing habits, availability of dental care and frequency of dental visits
into the model. Socioeconomic status has the only statistically significant effect on the
association, OR = 1.94, 95% CI [1.17, 3.23],;? = 0.01.
[Insert Table 4.3 here]

Table 4.4 reports the association between diet(number of carbohydrate-

containing foods and drinks per day) and number of dental caries. Results indicate that
there is a statistically significant association between diet and MFDT, OR = 1.06, 95% CI

=[1.00, 1.13],;? = 0.04. When adding demographic and behavioral variables into the
model the association between diet and MFDT, OR = 1.05, 95% CI =[0.99, 1.16], is no

longer significant. It is ofinterest that socioeconomic status is a significant covariate in
the association, OR - 1.93, CI [1.16,

= 0.02.

[Insert Table 4.4 here]

Table 4.5 shows the mean number of dental caries by categorical variables used in

the model. The Kruskal-Wallis test for significance yields significant results for weight

status0= 0.01) and using the Mann-Whitney test for significance yields significant
results for SES {p = 0.01).
[Insert Table 4.5 here]
Discussion

Childhood dental caries and obesity are two of the most common afflictions

affecting the health and quality of life of children. Our study results indicate that
childhood obesity and dental caries are common in our study population, especially in

children from low-socioeconomic families. Diet plays a significant role in both

conditions. Our study results also indicate that in this population childhood dental caries
and obesity coexist but are not necessarily associated.

Gibson and Williams^^, found that the strength of association between social class
and dental caries experience was twice that of the association between tooth brushing and
dental caries experience. They also found that the association between social class and
dental caries experience was nearly three times greater than the association between sugar
consumption and dental caries. These results would lead to the assumption that lower
SES is the variable with the greatest strength of association with increased dental caries.
The results from our study indicate similar results. We agree with Harris et ah, who

suggest that more longitudinal studies and those with validated measures of dietary and
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oral hygiene habits are needed to better understand this association .

Health professionals should explore methods to improve access to appropriate
foods and increase dietary education for low SES families to decrease the risk of both
conditions. Future studies should include standardized measurements of the many risk

factors for both obesity and dental caries. Optimal study designs should be longitudinal
to better assess the predictors of both conditions.

In his call to action regarding oral health, former U.S. Surgeon General David

Satcher stated that there are profound and consequential oral health disparities within the

U.S. population and scientific research is key to further reduction in the burden of
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diseases and disorders that affect the face, mouth and teeth.

Conclusion

Information from the literature indicates that hoth childhood obesity and

childhood dental caries are complicated disease processes. As a means of decreasing the

prevalence of both diseases it would be effective to strengthen and improve the
knowledge ofthe workforce, families, legislators and other key players.
The geographic area of this study was primarily rural, low-socioeconomic,
Hispanic, and a designated health professional shortage area by the Department of Health
and Human Services. This area was chosen because the population had many ofthe risk

factors for both childhood obesity and dental caries. Our demographic results show that

this population experiences a much higher prevalence of both obesity and dental caries
than the national average. Eliminating disparities and improving access to care are vital

in providing fair and equal preventive and educational information to those at highest
risk. Information gathered in this research should be useful as support for further study,
baseline data for those residing in the area and program implementation aimed at

reducing both of these rampant, chronic childhood diseases through education and
preventive program implementation. Inconsistencies in measurement and analysis may
be factors in the confusing results of previous studies. The development of validated
instruments is imperative for future studies.

Table 4.1 Demographic Frequencies and Distributions of the Survey Respondents
(N=177)

Gender
Male
Female

Patient's Educational Level
No school

Elementary only
Attended High School
Graduated HS

Some college
College grad
Graduate School

Eligible for Free Lunch (SES)

Acculturation

Weight Status

Underweight
Healthy weight
Overweight
Obese

Missing, Filed, Decayed Teeth

Table 4.2 Behavioral Frequencies and Distributions ofthe Survey Respondents(N-177)

Last dental exam
Never

6 months or <
12 months or<
24 months or <

Could not get care

Nights brush per week

Diet(# carbs/day)
4or<
>4<8

8<10
10>

Think most have caries

Think overweight

Strongly agree
Agree
Disagree
Strongly disagree
Think child has caries
Don't know
No
Few

Many

Worried child overweight

Strongly Agree
Agree
Disagree
Strongly Disagree
Worried child has caries

Strongly Agree
Agree
Disagree
Strongly Disagree
Dental tx needs
None

See DDS soon

Urgent care needed

Table 4.3 Negative Binomial Model for Weight(N=
95%
Conf. Interval

OR

Lower

Upper

Weight status

Healthy weight
Overweight

1.000
1.111

0.765

1.612

0.58

Obese

0.683

0.479

0.975

0.04

Male

1.043

0.774

1.407

0.78

Female

1.000

Elementary or none

1.353

Gender

-

-

Education

0.901

0.15

2.030

Attended/Graduated
HS

1.000

-

-

Attended/Graduated

College

1.019

0.92

1.487

0.698

Eligible for Free Lunch (SES)
No

1.000

Yes

1.944

1.171

3.228

0.01

(as continuous)

0.984

0.947

1.022

0.40

<= 6 months

1.000

> 6 months

0.920

0.680

1.244

0.59

No

1.000

Yes

0.917

0.645

1.303

0.63

(as continuous)

0.976

0.894

1.065

(as continuous)

0.993

0.887

1.111

(as continuous)

1.011

0.966

1.060

-

-

Acculturation

Last Exam

Could not get care

Night Brush per week
No. Carb Drinks
No. Carb Foods

Table 4.4 Negative Binomial Model for Diet
95%

Conf. Interval
OR

Lower

Upper

P-value

Diet

1

1.003

1.127

0.04

Diet with covariates

1

0.994

1.115

0.08

1

0.757

1.351

0.94

Female

1.046

0.772

1.417

0.78

Elementary or none

1.371

0.911

2.062

1.13

Gender

Male
Education

Attended/Graduated
HS

1

-

-

Attended/Graduated

College

0.957

0.656

1.397

0.92

Eligible for Free
Lunch(SES)
No

1

Yes

1.929

1.159

3.212

0.01

(as continuous)

0.991

0.953

1.03

0.06

.

Acculturation
Last Exam

<= 6 months
> 6 months

1

0.89

-

0.657

-

1.206

0.45

Could not get care
No

1

Yes

0.883

0.629

1.257

0.49

(as continuous)

0.975

0.893

1.064

0.57

.

-

Night Brush per week

Table 4.5 Mean Number of Caries by Categorical Variables Used in the Model(N—138)
N

Mean

SD

Weight status

P-value

0.01

Normal

96

4.2

3.4

Overweight

34

4.8

3.5

Obese

47

2.8

3.3
0.82

Gender

Female
Male

109

3.8

3.3

68

4.1

3.7
0.30

Education

Elementary or none

38

4.8

4.0

Attended/Graduated HS

96

3.7

3.2

43

3.5

3.3

Attended/Graduated

College

Eligible for Free Lunch (SES)

0.01

No

20

2.2

2.4

Yes

157

4.2

3.5

0.49

Last Exam

<= 6 months

101

4.0

3.4

> 6 months

76

3.8

3.6

Could not get care

0.58
No

a: Kruskal-Wallis Test

b: Mann-Whitney Test

135

4.0

3.5

42

3.6

3.2
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ABSTRACT

This observational study examined the association between body mass index and

dental caries in 3rd-grade Hispanic children. One hundred seventy-seven participants
were screened for dental caries, height and weight. Additionally, the primary caregiver
answered a 30-point questionnaire regarding the potential mediating variables of parents'

perceptions regarding the dental health and weight status oftheir child and their selfefficacy in their ability to provide for their child's oral health needs. Utilizing the
framework of the health belief model multivariate analyses explored the relationship of
these variables to the presence of dental caries and obesity among this school-age
population.

Results indicate that the study participants classified as overweight had a higher
number of dental caries than those in the healthy weight category, although the

relationship was not statistically significant. Results among children in the obese-weight
category, however, showed significantly fewer dental caries than those in the healthyweight category. Covariates significantly correlated with this association were diet,
socioeconomic status and parents' belief that their child had dental caries.
The results from this study indicate that though obesity and dental caries coexist

and may share similar socioeconomic and behavioral influences they are not correlated.
Parents' perception of child's weight status and actual weight were correlated but
underestimated.

Key Words: dental caries, body mass index, diet, socioeconomic status, perceptions

Introduction

This observational study explored the association of childhood dental caries and

body mass index. The research also examined parental perceptions oftheir child's
weight status and dental caries experience as they relate to the actual weight and dental
needs of their children. Based on the theoretical framework of the health belief model,

this research also explored the parents' perceptions regarding the severity and

susceptibility oftheir child to dental caries and obesity and parents' self-efficacy in their
ability to seek dental treatment for their child.

Dental caries is an epidemic striking children at an alarming rate. Especially
afflicted are children from underserved populations. Although dental caries is largely
preventable, it remains the most common chronic disease of children ages 6-11 years.
Nationally,41% of children in this age group suffer from the disease (Peck, 2000).
Dental caries is preventable, treatable and affects children disproportionately.
Children from certain ethnic backgrounds (Hispanic, Native American and African-

American) and children from low-socioeconomic families experience a much higher

prevalence of dental caries than their Caucasian counterparts. Estimates are that 25% of
U.S. children experience 80% of dental caries (Mouradian, Wehr,& Crall, 2000). Body
Mass Index(BMI), a measure of overweight or obesity, is affected disproportionately by
socioeconomic status and ethnicity (Balistreri, & Van Hook, 2009).

According to the California Smile Survey(2006)the oral health of California's
children is substantially worse than the national average. In the state of Califomia alone,
up to 750,000 children suffer from the effects of this disease. The authors of this survey
also state that one in every four missed school days is due to dental pain. Children from

lower socioeconomic and minority families suffer the most. In southern California, 67%
of children in the 6-11 age group suffer from dental caries. Of25 states surveyed, only
Arkansas ranked below California in "number of kids with oral health problems"(The

California Smile Survey, 2006). In a recent study of more than 2,000 young children
near the California-Mexican border, the early-childhood caries prevalence was 58%
(Ramos-Gomez & Martinez, 2002).

Obesity is the most prevalent nutritional disease affecting children in this country.
Childhood obesity is reaching epidemic proportions not only in the United States but in

many areas around the world. Childhood obesity can greatly affect quality of life with
long-term health risks such as hypertension, hypercholesterolemia and insulin resistance
(Bailleul-Forestier, Lopes, Souames, Azoguy-Levy, Frelut, & Boy-Lefevre, 2007;
Casamassimo et al., 2009; Flegal et al., 2008; Freedman et al, 2007; Ogden, Carroll, &
Flegal, 2008).

Singh et al.,(2010) analyzed the data from the 2003 and 2007 National Survey's
of Children's Health to determine the change in overweight and obese adolescents age 10

to 17 years over this 4-year time period. These researchers also analyzed the prevalence
of obesity for this group. The study population of the 2003 survey was 46,707 and the
study population ofthe 2007 survey was 44,101 (Singh et al.,(2010).

In this analysis significant increases occurred from 2003-2007 in obesity
prevalence, for Hispanics, for 15-17 year olds, and for those from families with a lowincome, low-educational or high-unemployment background. Findings indicate that
children in the lowest income and lowest educated households had at least a 123% higher

adjusted odds of obesity as did children from families of higher education and income.

Hispanic, African-American and Native American children had 2.2 - 2.8 higher adjusted
odds of obesity than Asian children. Singh et al.(2010)found that the 2007 estimates,
although slightly less, were very similar to the 2003 estimates, which showed no
significant change in number of obese children in 2007 compared to 2003. One of the
Healthy People 2010 objectives for childhood obesity in this age group is 5%(Healthy
People (a), 2010).

In the United States, 15% of6-11 year olds are obese; this increases to 34% after

the age of20(CDC (a), 2010). Findings from the Bogalusa Heart Study show that, when
comparing normal weight and obese children, obese children are four times more likely
to become obese as adults(Freedman et al., 2007). Being obese as a child increases the

risk of developing heart disease, type-2 diabetes, metabolic syndrome, and becoming
obese as an adult(John et al., 2010).

Children from families with an income below 199% of the federal poverty level

(FPL) are three times more likely to have their dental needs unmet than children from
families 200% or above the FPL. It is estimated that children lose a total of

approximately 52 million school hours each year due to dental problems. The burden
both financially and physically for children experiencing dental caries and obesity places
them at risk for a compromised quality and quantity of life (Casamassimo et al., 2009;
Filstrup et al., 2003; Flegal et al., 2008).

Researchers show that Hispanic mothers' perceptions of their child's weight
status are far below the child's actual weight. As the child's BMl increases mothers tend

to underestimate their child's weight to an even greater extent(Jimenez-Cruz, BacardiGascon, Castillo-Ruiz, Mandujano-Trujillo,& Prichardo-Osuna, 2010).

Studies examining self-efficacy and oral health education are rare. A study of
Connecticut Head Start children found that low self-efficacy of the caregiver was

associated with higher dental caries rates in children. The researchers also found that
self-efficacy was an important predictor of sugar intake or children of more efficacious
mothers had lower sugar intake (Litt, Reisine,& Tinanoff, 1995). Pine et al.(2004)
investigated how parental attitudes may impact their children's oral health-related
behaviors and found parental self-efficacy to be the strongest significant predictor of
children's brushing habits.

Body Mass index(BMI)is used to measure and explain levels of weight. This

measurement of weight in kilograms/height in meters ^ correlates well with the results
obtained from more sophisticated measures of body fat composition. The American

Obesity Association defines overweight as those falling between the 85"^ and 95^**

percentile which corresponds to a 25-30 BMI score. Those measuring at the 95"^
percentile and above are considered obese corresponding with a 30 or higher BMI score
(McDowell et ah, 2008; Ogden et ah, 2008).
The international Task Force on Obesity states that BMI percentiles are the best
method of measurement available to access weight in children(CDC (a), 2010). Flegal et
ah (2008)compared the accuracy ofthe BMI calculation in detection of high-adiposity in

children to the adiposity measures with dual-energy x-ray absorbency considered an
accurate measure of adiposity. They determined in this study that the current BMI
cutoffs can correctly identify the fat mass of children.

When examining childhood obesity from an economic standpoint, there are both
direct and indirect costs. The direct costs are of the relationship of disease to obesity and

the costs incurred by the interventions or preventive methods taken to combat disease.
The indirect costs are those that relate to loss of production, quality of life, morbidity and

mortality due to the disease. John et al.(2010), in a review of the literature on the costeffectiveness of intervention in childhood obesity, concluded that there is a need for
standardized economic measures to evaluate the economic impact of obesity. The
authors suggest that more longitudinal studies are needed to better understand this
multifactorial disease process and that more research is needed to further determine the
cost of obesity and the cost-effectiveness of early intervention (John et ah, 2010).
The health belief model explains or predicts health-related behavior from patterns
of beliefs or perceptions about the recommended health behavior. According to the
model a person must perceive a susceptibility to the disease or condition. The person

must perceive that the health condition is potentially serious. The person must believe

that benefits stemmingfrom the behavior change outweigh the costs and inconvenience
and that those changes are possible and within his or her grasp (McKenzie, Neiger, &
Thackeray, 2009).

Individuals make changes if they believe that they or their children are at risk for
serious health conditions. One construct of the health belief model, is that individuals

must feel threatened by the perceived susceptibility and severity of the condition and
believe that the changes that they make will benefit them from a health perspective.

These are the "perceived" benefits and costs, predisposing factors ofthe health belief
model. The person receives a "cue to action" or a precipitating force that makes him/her
feel the need to take action (McKenzie et ah, 2009).

To summarize the literature, dental caries and obesity strike children at an

alarming rate and children from low SES and Hispanic families carry a higher disease
burden. The health belief model can be utilized as a theoretical framework for

behavioral change. Constructs such as parental perceptions regarding weight and dental
needs of children and self-efficacy regarding the parent's ability to seek care for their
children should be considered in the development of successful educational programs.
Methods

Design

This was a cross-sectional observational study with quantitative data collected at
one observation. The research questions were:

• Is there an association between a parents' perception of their child's dental
needs and their actual dental needs? How is that association affected by

the presence of control variables, i.e. family socioeconomic status and

linguistic acculturation, parents' level of education and self-efficacy, and
perceptions regarding oral health and their child's tooth brushing habits
and gender?

• Is there an association between parents' perception of their child's weight
and their actual weight? How is the association affected by the presence

of control variables, i.e. family socioeconomic status and linguistic

acculturation, parents' level of education and self-efficacy, and

perceptions regarding oral health and child's tooth brushing habits and
gender?

Samples

Study participants(N=177,68 male/109 female) were reeruited from three
randomly seleeted elementary schools in the Coachella Valley Unified School District
(CVUSD). The Coachella Valley is located in southern California and is primarily
Hispanic, rural and low-socioeconomic in population demographics. All Hispanic 3rdgrade students with signed parental and participant permission were included in this study
provided they completed the questionnaire. All written materials and instructions were
provided in both English and Spanish.
Measures

In the dental screening, participants were screened for a total count of missing,
filled and decayed teeth(MFDT). For consistency the dental screenings were performed
by one registered dental hygienist(RDH),lieensed in the state of California.
In addition to the dental screening the children were measured for height(cm)and

weight(kg) without shoes in light clothing by one examiner. The gender and age in
months were recorded for each participant. The BMI-for-age of each participant was

determined by entering the ehild's age, gender, height and weight into the tool provided
by the Center for Disease Control and Prevention at:
http://apps.nccd.cdc.gov/dnpabmi/Calculator.aspx?CalculatorTvpe=Metric(CDC,(b).
2011).

A parent eompleted a 30-point questionnaire for each child with questions
regarding the parent's perceptions about their child's weight status and dental caries and
their self-effieacy in their ability to provide dental treatment for their children. The

primary caregiver of each participant was questioned about their perceptions regarding
the seriousness of the oral health problems and weight status of their child.

In the questionnaire parents indicated if they were worried that their child had
dental caries or if they thought that their child had dental caries. They also responded
whether they thought that most children developed dental caries. The parents were asked

if they were worried that their child would become overweight and they were asked if
they thought that their child was overweight. Their answers were analyzed against the
dental needs and weight status of their child. They were surveyed regarding their selfefficacy concerning their ability to provide dental care for their children. Self-efficacy is
related to the perceived ability to seek dental treatment for their children and how that
may affect their child's oral health.

The HBM explains or predicts health-related behavior from patterns of beliefs or
perceptions about the recommended health behavior. According to the model a person
must perceive a susceptibility to the disease or condition. The person must perceive that
the health condition is potentially serious. The person must believe that benefits

stemming from the behavior change outweigh the costs and inconvenience and that those

changes are possible and within his or her grasp; these are "perceived" benefits and costs
(predisposing factors). The person receives a "cue to action" or a precipitating force that
makes the person feel the need to take action (McKenzie, Neiger, & Thackeray, 2009).

According to the HBM,individuals must feel threatened by the perceived

susceptibility and severity of the condition and believe that the changes that they make
will benefit them from a health perspective. If they believe that behaviors can benefit
them or their children and that the benefits outweigh the harriers then they may take

action. According to Bandura, there are two expectations people set when taking an
action, outcome expectation', this is the expectation for a certain desirable outeome by
taking the action and efficacy expectation', this is the expectation for self-efficacy of
having the ability to take the action. When both of these expectations exist then the
action will be taken.

Efficacy expectation is an especially important factor for predicting individual
actions (Bandura, 1977). Appling the HBM,when parents' perceptions are accurate

regarding their child's weight and dental needs and they feel threatened by the perceived
susceptibility and severity of the conditions they then may take action.
Data Collection

Permission for this study was obtained from the superintendent ofthe Coachella
Valley Unified School District, located in Riverside County, California. Approval was
also obtained from Loma Linda University Institutional Review Board (IRB). Nine 3rd-

grade classrooms from three randomly chosen schools in the district participated in the
study

The students were asked to sign the Child's Informed Consent Form and have

their parents sign the Institutional Review Board Protected Health Information Form and
the Parental Informed Consent Form and complete the attached questionnaire. All

Hispanic students who met these criteria were allowed to participate in the study. Printed
material was provided in both English and Spanish.

Data regarding diet information, parents' education, family acculturation level,
child's tooth brushing habits, gender, age and information regarding parents' perceptions
and self-efficacy toward the oral health and weight status of their children were obtained

through the completion of the questionnaire. The questions were designed to obtain
sensitive information while not being too invasive. As a proxy measurement for income,

those families qualifying for the free or reduced-fee lunch program were considered lowsocioeconomic families. As a proxy for an acculturation question such as,"How long

have you lived in this country?" a question considered too sensitive for this population,
four questions were asked as to the ability of the parents to speak, understand, read and
write in English. The assumption was that those of higher acculturation would show a
more positive response.

The measurement of the participant's height and weight followed the dental

screening. Weight was measured in kilograms (in light clothing and without shoes) on a
Seca Professional Scale model number Seca Clara 803. Height was measured, in

centimeters and without shoes, with the use of a Seca Stadiometer model #0123. This
information was recorded on the screening forms.

According to the Centers for Disease Control and Prevention(CDC),Body Mass

Index(BMI)is the most widely accepted method used to screen for overweight and
obesity in children and adolescents because it is relatively easy to obtain the height and

weight measurements needed to calculate BMI. The participant's age, height and weight
were entered into the CDC instrument for determining the BMI percentile for children.

To categorize weight status I gave the participants a score from 0-3. Those children in
less than the

percentile were categorized as "0" or underweight, those who fell into the

percentile to less than the 85"^ percentile were categorized as "1" or healthy weight,
those who fell between the 85'^ and 94"^ percentile were categorized as "2" or overweight

and those who scored in the 95'** percentile or greater were categorized as "3" or obese.
Statistical Tests

Data were analyzed using the Statistical Package for Social Sciences(SPSS)
version number 17. A double-entry method was used to make certain that data entry was

accurate. Missing data was estimated using the Amos full information maximum
likelihood(FIML)analysis or estimating the missing values from the current data.
Frequencies and percentages were performed on all categorical data and descriptive
statistics performed for continuous data. Analysis was done through the use of negative
binomial regression and logistic regression analysis.
A sample size was calculated through the use of G*Power based on a correlation
difference from constant with a medium effect size of.3, alpha 0.05 (two-tailed), power
0.95 and this gives us a sample size of 138.
Results

An interesting finding in this study was that children from the obese category
were significantly less likely to have dental caries than were children in the normal-

weight category {p = 0.04). Study results also indicated that though there was a positive
association between dental caries experience for children in the overweight category with
those in the healthy-weight category, it was not significant. These results are similar to

those of Marshall, Eichenberger-Gilmore, Broffitt, Warren, and Levy (2007), who found

that children at risk of overweight were more likely to experience dental caries than those
who were obese when compared to healthy-weight children.
Tables 5.1 and 5.2 show the results of the frequencies and distributions of the

demographic and behavioral data. Sixty-two percent(N = 109) of the participants were

female. Forty-seven percent of the parents responding did not graduate from high school
while 10% had a college degree. The questionnaire was completed by mothers 81%

(N=144)of the time. Ofthe 177 completing the questionnaire 157 or 88.7% qualified for
the free or reduced-fee lunch program. Twenty-four percent of the parents completing

the questionnaire stated that they did not speak English. Respondents self-reported
that14.7% could not speak, understand, read or write in English. Also of interest is that
36.2% stated that they could speak, understand, read and write "very well" in English.
Seventy-six percent of the study participants have experienced dental caries; the national
average for children of this age group is 41%.

The demographic statistics also revealed that 26.6% of the study participants were
classified as obese and 19.2% were classified as overweight. The national average for

this age group is 17% obese and 31.6% overweight. In this study there were more

children in the obese category than the national average but the total percent of obese and
overweight was 45.8%, slightly less than the national average of48.6%.

Response data show that 41.8% of the children were overdue for a dental exam.
Twenty-four percent of the parents responded that they felt they could not get the dental
care that their child needed and 30% of those listed affordability as the reason. Forty-two

percent of the parents reported that their child brushed before bed at least 5 times per
week.

Ofthe parents surveyed, 74% thought that most children developed dental caries
while 26% felt they did not. In another response 49% of the parents surveyed thought
that their child had dental caries and 51% thought they did not. These two response

variables were used as a measure of perceived seriousness and susceptibility and were

answered in a dichotomous response (yes/no). Dental screening results indicated that a
total of37% of the children needed to see a dentist soon and ofthose 11% needed urgent

[Place Table 5.1 here]
[Place Table 5.2 here]

Through the use oflogistic regression we explored the parent's perception of
seriousness and susceptibility oftheir child to dental caries."Do you think your child has
dental caries?" the independent variable, was dichotomized. We explored how that

impacted the dental needs ofthe child. The dependent variable in this hierarchical
analysis was the dental needs of the child. This was a dichotomous variable yes/no; did
the dental screening show that they needed dental care? The results summarized in Table
5.3, show that children in the obese category had a significantly lower dental need than

children in the healthy weight category (p=0.05). We also found in this group that those
more acculturated had more dental needs than the less acculturated and those who

thought they could not get care had more dental needs than those who could get dental

[Insert Table 5.3 here]

Table 5.4 shows a summary of our hierarchical analysis of the relationship

between the dependent variable of the child's weight dichotomized to overweight or

healthy weight against the parent's perception of the child's weight. When analyzing the
association between, the dichotomized independent variable,"What do you think of your

child's weight and the actual weight status of the child?" the actual weight and weight

perceptions were significantly correlated for those in the overweight group {p < 0.01).

[Insert Table 5.4 here]

When examining pairwise comparisons between,"What do you think of your
child's weight" and the actual weight status of the child actual weight and weight
perceptions were significantly correlated {p < 0.01). All pair wise comparisons were
statistically significant at;? = 0.05. An interesting finding was that parents' perception of
their child's weight status was correlated to their actual weight but they considerably
underestimated the child's actual weight status. These results are similar to those of other
researchers who found that parents generally show poor awareness of their child's actual

weight status (Camell, Edwards, Croker, Boniface, & Wardle, 2005). Results indicate
that 76.5% {N = 34)of parents with children in the overweight category thought that their

child's weight was about right and 68.1% {N = 47)of parents with children in the obese
category thought that their child was somewhat overweight.
[Insert table 5.5 here]
Discussion

Summary of the Findings

A better understanding of parents' perceptions regarding the weight status and
dental caries level of their children will assist health educators in their planning and

implementation of health programs designed to decrease childhood obesity and childhood
dental caries. Future research should explore methods that will give parents the tools to
better estimate the oral health and weight status of their children.

An important finding in this research was; although their perception of their
child's weight was correlated with their actual weight, parents significantly
underestimated their child's weight in both the overweight and obese categories.

Researchers have shown that Hispanic mothers' perception of their child's weight status
is far below the child's actual weight. Hispanic mothers view an overweight child as a

healthy child. As the child's BMI increases mothers tend to underestimate their child's

weight to an even greater extent(Jimenez-Cruz et ah, 2010). This furnishes the basis for
an expanded education program for parents.

According to the HBM,individuals must feel threatened by the perceived
susceptibility and severity ofthe condition and believe that the changes that they make
will benefit them from a health perspective. If parents understand that a problem exists,
believe that behavior change can benefit them or their children and that the benefits

outweigh the barriers they may take action. Information gathered from this study will be
useful in targeting school-based health education programs aimed at improving families'
oral and physical health through positive changes in knowledge, behavior, beliefs and
social norms.
Limitations

This study is limited because it was an observational study in which an
association can be established and the strength and direction ofthe association
determined but causation cannot be determined. External validity was also challenged
in this study by the demographics ofthe population which are all of Hispanic descent

and most from a low-socioeconomie background. The use of correlation analysis is a

threat to internal validity because of ambiguous temporal precedence, where it is unclear
whether A precedes B or vice versa in eorrelational studies. The self-report of dietary
habits and tooth brushing habits are threats to the construct validity of this study because

in response or reactivity to the experimental situation the "participants might try to guess

what the experimenter is studying and try to provide the results the researcher wants to
see"(Shadish, Cook,& Campbell, 2002, p.77).
Implications of the Study

The literature indicates that both childhood obesity and childhood dental caries

are complicated disease processes. As a means of decreasing the prevalence of both
diseases it would be effective to strengthen and improve the knowledge of the health

professions and edueational workforce, families, legislators and other key players
regarding the related variables found in this study.

Future investigation of dietary habits, including food choices and eating patterns,

may explain the results of this and other studies. Differences in eating patterns may be
identified to explain the differences found between the obese group of participants and

the overweight participants. Eliminating disparities and improving aecess to care are vital
in providing fair and equal preventive and education information to those at highest risk.
Information gathered in this research can prove useful as support for further study, for
baseline data and edueational program implementation. Future studies should also seek
to validate and calibrate the measurements of the variables identified in this study.

Table 5.1 Demographic Frequencies and Distributions ofthe Survey Respondents
(N=177)

Gender

Male
Female
Patient's Educational Level

No school

Elementary only
Attended High School
Graduated HS

Some college
College grad
Graduate School

Eligible for Free Lunch(SES)

Acculturation

Weight Status

Underweight
Healthy weight
Overweight
Obese

Missing, Filed, Decayed Teeth

Table 5.2 Behavioral Frequencies and Distributions of the Survey Respondents(N—177)
Last dental exam
Never

6 months or <
12 months or <
24 months or <

Could not get care

Nights brush per week

Diet(# carbs/day)
4 or <

>4<8
8<10
10>

Think most have caries

Think overweight

Strongly agree
Agree
Disagree
Strongly disagree
Think child has caries
Don't know
No
Few

Many

Worried child overweight

Strongly Agree
Agree
Disagree
Strongly Disagree
Worried child has caries

Strongly Agree
Agree
Disagree
Strongly Disagree
Dental tx needs
None

See DDS soon

Urgent care needed

Table 5.3 Logistic Regression with Dental Needs as the Dependent Variable(N—69)
95%
Conf. Interval

OR

Lower

Upper

Think Caries

No/Don't know

A few

Ref
1.016

0.511

2.020

Many

1.044

0.266

4.095

Healthy weight
Overweight

Ref
0.660

0.281

1.552

Obese

0.444

0.195

1.012

Male

0.803

0.410

1.574

0.322

1.945

0.333

1.803

Weight status

Gender

Female

Ref

Education

Elementary or none

0.792

Attended/Graduated
HS

Ref

Attended/Graduated

College

0.775

Eligible for Free Lunch (SES)
No

Ref

Yes

0.887

0.315

2.497

(as continuous)

1.064

0.977

1.158

0.786

3.028

Acculturation
Last Exam

<= 6 months

> 6 months

Ref

1.543

Could not get care
No

Ref

Yes

1.554

0.709

3.406

(as continuous)

0.956

0.793

1.153

(as continuous)

0.934

0.723

1.207

(as continuous)

1.085

0.977

1.205

Night Brush per week
No. Carb Drinks

No. Carb Foods

P-value

Table 5.4 Logistic Regression with Weight Status as the Dependent Variable
95%
Conf. Interval

OR

P-value

Lower

Upner

0.108

2.116

0.33

9.109

121.471

<.01

0.859

3.872

0.285

2.133

0.232

1.862

Think Overweight

Underweight 0.478
About right
Ref
Overweight 33.100
Gender

Male
Female

1.823
Ref

Education

Elementary or none

0.779

Attended/Graduated
HS

Ref

Attended/Graduated

College

0.657

Eligible for Free Lunch (SES)
No

Ref

Yes

0.595

0.185

1.910

(as continuous)

0.926

0.842

1.018

0.699

3.155

Acculturation

Last Exam

<= 6 months
> 6 months

Ref
1.485

Could not get care
No

Ref

Yes

0.672

0.266

1.695

(as continuous)

1.107

0.883

1.388

(as continuous)

0.912

0.688

1.209

as continuous)

1.058

0.940

1.192

Night Brush per week
No. Garb Drinks

No. Garb Foods

0.12

Table 5.5 Parent's Worried Child Going to Become Overweight vs. Actual Weight
(N=177)

"What do you think ofyour child's weight?"
Actual

About

Somewhat

Right

Overweight Overweight

Very

Weight

Under-weight

Normal

10

0

(10.4%)

(86.5%)

(3.1%)

(0.0%)

1

26

7

0

(2.9%)

(76.5%)

(20.6%)

(0.0%)

2

13

32

0

(4.3%)

(27.7%)

(68.1%)

(0.0%)

Overweight
Obese

P-value from Fisher's exact test: p <.0001
Mean Score (0-4)

SD

Normal

1.93

0.36

Overweight

2.15

0.56

Obese
2.60
0.71
* Mean score was calculated as "Very underweight" to "Very Overweight" as 0 to 4.
*A11 pairwise comparisons were statistically significant at alpha=.05
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CHAPTER 6

CONCLUSION

A. Summary

The results from this study show that although dental caries and obesity share
many common risk factors (diet, ethnicity and socioeconomic status) they are not
correlated. The analysis ofthe association in this population determined that children
classified in the obese category actually experienced a lower number of dental caries than
those in the healthy-weight category. This association was statistically significant.

It is puzzling that the heaviest of children experience the fewest number of dental caries
while participants in the overweight category showed a higher prevalence of dental caries
than did those in the normal-weight category although this was not statistically

significant. As reported in the first publishable paper, however, these results agree with
those of Marshall et al.,(2007) who found that children at risk of overweight were more

likely to experience dental caries than those who were obese when compared to healthy-

weight children. It underscores the fact that the relationship is complicated and in need
of further longitudinal study.
There may be underlining variables and issues that are not yet understood that
influence the results that we have found. Dietary and cultural habits not yet identified or

studied may contribute to our results. Food choices, eating patterns, genetic factors and
many more variables will need to be explored as possible contributors to these results.
Socioeconomic status was associated with dental caries and weight status across

all models of the analysis as a statistically significant covariant. The results of this study

parallel those of Granville-Garcia, el al,(2008) who also found that low SES and high
carbohydrate diets were significantly associated with dental caries and weight status.
An important finding was that, although their perceptions of child's weight were
correlated with their actual weight, parents significantly underestimated their child's

weight in both the overweight and obese categories. Researchers have shown that

Hispanic mothers' perception oftheir child's weight status is far below the child's actual
weight. As the childs' BMI increases mothers tend to underestimate their child's weight
to an even greater extent(Jimenez-Cruz, Bacardi-Gascon, Castillo-Ruiz, MandujanoTrujillo, & Prichardo-Osuna, 2010). This furnishes the basis for an expanded education
program for parents.
B. Limitations

This study is limited because it is an observational study in which an association

can be established and the strength and direction of the association determined but
causation cannot be determined. External validity was also challenged in this study by

the demographics of the population which is all of Hispanic descent with most from a

low-socioeconomic background. Correlation analysis is a threat to internal validity. The
self-report of dietary habits and tooth brushing habits are threats to the construct validity
of this study because in response or reactivity to the experimental situation the

"participants might try to guess what the experimenter is studying and try to provide the
results the researcher wants to see"(Shadish, Cook,& Campbell, 2002, p.77).
C. Strengths

Strengths of this study are that the sample size is larger than indicated by

G*Power so it provides a good sampling. Allowances were made for missing data. The

three participating schools were randomly selected from all of the schools in the district.
The measurements were all taken by one examiner to protect from calibration or
examiner error. Because this was an observational study with only one data collection it

was less expensive yet yielded information more quickly than a longitudinal study.
D. Future Studies

The relationship between weight and dental caries is a complicated and rarely
studied association. Future research should include the development of more

standardized measurements of caries, weight status, perceptions, diet and acculturation.
Because children from low-socioeconomic families and certain ethnic groups are at

higher risk for these conditions studies and programs should concentrate on identifying
those risk factors and behaviors that can be changed to eliminate disparities in these

groups. Education programs should concentrate on improving access to preventive care,
early intervention, healthier diet choices and changing perceptions through education and
open dialogue.

A more in-depth diet diary, a look at eating patterns, determining types and
frequencies of snacks and examining cultural influences in diet may expose other
variables that influence findings. Comparisons should be made between the dietary
habits of obese children and overweight children to help determine why the obese

children are experiencing fewer dental caries than the healthy weight children and the
overweight children are experiencing more dental caries than the control group.
Inconsistencies in measurement and analysis may he factors in the confusing results of

previous studies. The development of validated instruments is imperative for future
studies.

E. Conclusion and Implications

This study provides information to clarify the association between dental caries
and obesity in children. It was conducted on a population that is at high risk for both
conditions. Developing health education programs that encourage a better understanding
of the multifaceted process concerning the development of both childhood dental caries
and obesity is vital to address the risks of both conditions. Those in health promotion and

program development need to remember that 25% of children experience 80% of the
disease burden of dental caries and set objectives to reduce health disparities (Mouradian,
Wehr,& Crall, 2000). Addressing parental perceptions through education and improving
access to care through growth in programs designed to provide care for the underserved
should be a part of any program development.

Analyzing children's dietary patterns over a longer period of time and conducting
longitudinal studies of how their eating habits influence both weight and dental caries
may provide information as to cause and effect of diet on the dependent variables of
weight status and dental caries experience. Analyzing how foods are prepared, how often
they are eaten and how foods are ingested in combination with other foods may be key in
understanding why we see these results.
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INFORMED CONSENT(ENGLISH)

LOMA LINDA UNIVERSITY
•School ol'Public HcaltJi

Inforaied Consent
IS THERE AN ASSOCIATION BETWEEN BODY MASS INDEX AND DENTAL
CARIES IN HISPANIC ELEMENTARY SCHOOL CHILDREN?

n PURPOSE AND PROCEDURES

You and your child are invited to take part in a research study being conducted by a Loma I,inda
University .student. The purpose of the study is to detci-mine if" there is a relationship between a

child's weight and their number of dental cavities. You will be asked to fill out a questionnaire

with your child's help and return it to the school by a certain date. With your permission and
your child's agreement, your child will have a dental screening and have height and weight
measurements tiikcn. You will receive notice of any dental problems observed in the screening.

If you wish, arrangements can be made for your child to be treated by the Smile Factory,
n RISKS

There are no physical risks associated with participating in the sui-vey process. However, breach
of confidentiality could be considered a risk, thus the information we obtain from your survey

will remain strictly confidential. See the attached Protected Health Authorization form regarding
your rights when health information is used in resetuch
n BENEFITS

Your child will have his/her teeth evaluated and receive a 'goodie bag'(with tooth brush, tooth

paste, dental floss, etc.) for participating in the suiwey. You will receive a fonn with the results
of the dental screening to help in seeking further dental treatment for your child if it is found

necessary. The information gathered in this study may help us better understand the relationship
between children's weight or eating habits and their number of dental cavities. This will help

health educators design dietary programs to address both childhood overweight and dental
cavities.
Review Hiisrd
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Is there an association between body mass Index and dental caries in Hispanic eiementary school children?

n PARTICIPANTS' RIGHTS

Please remember that participation in this research is strictly voluntary. This means that you or
your child can change your minds at any time, you can also refuse to answer any questions on
the survey that you do not want to answer. If you agree to be a part of the survey process and
then change your mind, you do not have to fill out any more of our survey. We will not be
offended. There is no penalty if you decide not to participate.

n CONFIDENTIALITY

Confidentiality is very important. Your name,the name of your child and your answers to the
survey questions are all confidential information. To protect your identity your child's name
(first and last) will be assigned a 5-digit code number, which will take the place of his/lier actual

name in our database. If you agree to have your child become part of this study, only the
researcher will have direct access to the code and survey answers.

□ impartial third party contact
If you wish to contact an impartial third party not associated with this study regarding any
question or complaint you may have about the study, you may contact Dr. Kirk Ryskamp, D.D.S.
(760-774-85.51) for information and assistance. Dr. Ryskamp is a dentist with a practice located

in the Coachella Valley He has been a respected and trusted member of the dental community
for over 25 years. He is past president of the Tri-County Dental Society, a peer review board
member and a graduate of Loma Linda University's endodontic program. He is available to
answer any questions or concerns that you have regarding this .study.
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□ INFORMED CONSENT STATEMENT FOR PARENT/GUARDIAN
Ihave read the consent form and have listened to the verbal explanation given by the

investigator. My questions about this study have been answered to my satisfaction. My child has
been given age appropriate information about this study and has agreed to participate. I am
giving my voluntary consent for my participation and my child's participation in this study.
Signing this consent form does not waive my rights nor does it release the investigators,
institution, or sponsors from their responsibilities.

I may call the investigator Mary Creske at (760-.324-1977) with any questions or concerns. 1 will
be given a copy of this consent form for my records.

n SIGNATURES

Print name of child

Signature of child's parent or guardian

Lf>nia Linda 7Jnd-'trnity

Approved
a

^

J/X.

Ci-air
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APPENDIX E

INFORMED CONSENT(SPANISH)

LOMA LINDA UNIVERSl'lT
Sdiool of Public Health

Consentimiento Informado
;.EXISTE UN VINCUl.O ENTRE EL INDICE DE MASA CORPORAL(TMC) Y LAS
CARIES DENTALES EN NINOS HISPANOS EN EDAD ESCOLAR?

n PROPOSITO Y PROCEDIMJENTO

Usted y su nino estdji invitados a tomar parte en un estudio que estd siendo conducido per
un estudiante de la Universidad de Loma Linda. El proposito del estudio es determinar si existe
Una relacion entre el peso de un nino y su eantidad de caries dentales. A usted se le pedira que
llene un cuestionario con la ayuda de su hijo/a y luego lo devuelva a la escuela anlcs de cierta

fecha. Con su penniso, y el consentimiento de su nino/a, su nino/a recibira una inspeccion
dental. Su nino/a tambien sera pesado y su altura sera medida. Usted recibira notificacion
acerca de cualquier problema dental encontrado en la inspeccion. Si usted desea, es posible que
su nifio sea atendido en la Smile Factory.

n RIESGOS

No existen riesgos fisicos asociados con la participacion en este estudio; sin embargo, la
violacion de su privacidad podria ser considerada un riesgo; por lo tanlo la inlbrmacion que
obtendremos por medio del cuestionario va a permanecer estricttimente confidencial. Lea la
forma titulada Autorizacion de Salud Protegida, la cual explica sus riesgos cuando informacion
perlinente a la salud es utilizada en investigacion.
n BENEFICIOS

Su nino/a tendra .sus dientes evaluados y recibira una bolsita con regalos (cepillo dc

dientcs, pasta de dientes, hilo dental, etc.) por participar en el estudio. Usted recibira una forma
con los resultados del examen dental para ayudarlo a buscar tratamienlo dental en caso que su

" Sfao.iS.L.
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nifio/a lo neccsitc. La informaci6n recopilada en este estudio podn'a aj'udarnos a enlender mejor
la relacion entre cl peso y los liabitos de los nines con el ni'imero de sus caries dentales. Esto
ayudara a los educadores de salud a crear programas dieteticos que consideren ambos: obesidad
y caries dentales.

n DERECHOS DE LOS PARTICIPANTES

Per favor reeuerde que este estudio es totalmente voluntario. Esto significa que listed o

su hijo ptieden cambiar de idea en cualquier memento. Tambien listed pude negarse a contestar
cualquier prcgunta que usted no quiera contestar en cl cuestionario. Si listed acepta participar en
cl proceso del estudio y luego cambia de idea, usted no ticne porque que llenar el reslo del
cuestionario. Nosotros no nos ofenderemos. No hay penalidad si usted decide que no desea

participar.
n PRIVACIDAD

Su privacidad es muy importante. Su nombre, el nombre de su nine y sus respuestas al
cuestionario, representan informacion privada. Para proteger su identidad, al nombre y apellido

de su nifio/a se le asignara un codigo numerico de cinco numeros, este codigo sera irsado en lugar
de nombres en nuestra database. Si usted acepta que su nino tome parte en este estudio,
solamente cl investigador tendra acceso directo al codigo y las respuestas del estudio.

□ PARTK IMPARCIAL
Si usted desea contactar una persona imparclal que no esta asociada con este estudio con

preguntas o quejas que usted pueda tener acerca de este estudio, usted puede contactar Dr. Kirk
Ryskamp DOS (760-774-8551) por informacion y asistencia. Dr. Ryskamp es un dentista que
tiene una practica en el Coachella Valley. Dr. Ryskamp es un miembro respetado y de confianza
en la comunidad dental por mas de 25 anos. Dr. Ryskamp es el ex presidentc de la Tri-County
Dental Society, miembro de un Con.sejo de Revision de Iguales, y graduado del programa
endodontico de la Universidad de Loma Linda. El Dr. Ryskamp esta disponible para come.star
cualquier pregunta o inquietud que usted pueda tener acerca de este estudio.
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□ DECLARACION DE CONSENTIMIENTO INFORMADO PARA
PADRES/GUARDIANES

He lei'do y entendido el documento de eonscntimiento y he escuchado la explicacion

verbal proporeionada por el investigador. Mis preguntas acerca de este estudio ban sido
contestadas satisfactoriamente. My nino/a ha recibido informacion apropiada para su edad
acerca de este estudio y esta de acuerdo con participar. Estoy otorgando mi consentimiento
volunlario para la participacion de mi nino/a en este estudio. La firma de este consentimiento no

implica una renuncia a mis derechos o libera a los investigadores, instituciones o patrocinadores
de sus responsabilidades.

Puedo llamar al investigador Mary Creske at (760-324-1977), con cualquier pregunta o
inquietud. Recibire una copia de este consentimiento para mis records.

I IFIRMAS

Nombre del nino/a

Firma del padre/madre o guardian
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APPENDIX F

LETTER TO PARENT/GAURDIAN(ENGLISH)

im
LOMA LINDA UNIVERSLIT
School of Public Health

January

,2011

Dear Parent or Guardian;

I am a doctoral student at Loma Linda University conducting a research project that involves

collecting dental, dietary, height and weight measurements on approximately 150 third grade
students enrolled in the Coachella Valley Unified School District. My study will determine if
there is a link between the number of cavities and the weight of children. This information may
be used to design health education programs for children.

With your pennission I will visually screen your child for dental cavities and measure their
height tmd weight. This screening will take ten minutes or less of your child's time and be done
at their school. 1 ask that you read and sign the attached informed consent form, and the
Protected Health Information PHI form. You will be given a copy of the informed consent form

for you to keep. If you agree please complete the questionnaire. Discuss the study with your
child or children and the one who agrees should sign the attached assent form. Please give the
child the folder to take back to the school.

Please note that the information gathered will be used for study purposes only and the children
will be identified by numbers only; no child's name will be used in this sttidy. No identifying
infonnation about tlie children will be given to any other sources.

Your child will bring you the results of the dental screening. As a "thank you" for participating
in the study, your child will receive a "goody bag" containing a toothbrush, toothpaste, dental
floss, stickers, etc. Their names will al.so be placed in a drawing for a sonic electric toothbrush.

Thank you for your help with my study. If you have any questions about the research you can
call me at 760-324-1977.

Sincerely,

Marv Creskc, RDH, MA,DrPH(c)

l onsc F.i'ftdc Unh'ersi?^
AdverJiyf

Inadintlunal
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APPENDIX G

LETTER TO PARENT/GAURDIAN(SPANISH)

X)MA L,IN!")A LlNIVERSriT
School of Public I Ic^ltli

de Enero, 2011

Estimado Padre, Madre o Guardian,

Soy un estudianlc que csta en camino a obtcner un doctorado en la IJniversidad De Loma Linda.
Estoy realizando un proyecto de investigacion, el cual consisle en la recopilacion de dates
dentales y dieteticos, incliiyendo peso corporal y altura, en aproxiinadamenle 150 niilos de tercer
ano escolar, que van a la escuela en el "Distrito Escolar Unificado de Coachella Valley". Mi
estudio va a detcrminar si existe un vi'nculo entre el numero de caries dentales y el peso corporal
de los ninos. Esla inlbrmacion sera utilizada para crear programas educativos para ninos.

Con su permiso, voy a inspcccionar visualmente la boca de sii nifio/a para detenninar si hay
ctnics y si es asf, el mimcro de caries dentales. Tambien voy a pcsar y medir a su niiio/a. Esta
inspeccion llevara api'oxiniadamente diez minutos y sera realizada en su escuela. Lc pido que lea
y finne estos documentos, incluyendo el Consentimiento Infomiado y el Docuniento de
Inlbrmacion Protcgida de la Salud. Per favor complete el cuestionario. listed recibira una copia
del Con.sentimiento Inibrmado para sus archives.

For favor enlienda que la informacion recolectada sera usada para el proposito de este estudio
solamente, y los nines seran identificados solamente a traves de niimeros; NIngun nombre
verdadero de ningiin nino/a .sera utilizado en este estudio. La informacion que idenlilica a los
ninos no sera distribuida a ninguna ftiente de informacion.
Su nino/a le llevara a usted los resultados de la inspeccion dental. En gratitud por su
participacibn en e.ste e.studio, su niho/a recibira una bolsita con regalos, contcniendo un cepillo
dc dicntcs, pasta de dientes, hilo dental, pegatintis, etc. Todos los niho.s/as enlraran en la rifa de
un cepillo clectrbnico sonic.
Gracias por su cooperacion con mi estudio. Si ticnc alguna prcgunta accrca dc cstc estudio,
usted me puedc llamar al 760-324-1977.
Atcntamente,

N4ary Creske, RDH, MA, DrPH(c)
St

.1 Seventh-Joy Aiiivnlisi
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APPENDIX H

CHILD'S ASSENT FORM(ENGLISH)

LOMA LINDA LINlVERSm'
Sdiool ofPiiblic Hcaldi

CHILD'S ASSENT FORM

Would you lieip me learn more about how your eating habits affect your dental health? I
am a doctoral student at Loma Linda University studying the relationship between
oveweighl and dental cavities

You can help by letting me visually check your teeth for cavities and measure your weight
and height for this study.

Having your mouth checked, may be a little uncomfortable, and taking your weight and
height will not cause any pain. Checking your mouth and measuring your height and
weight will only take about 10 minutes, and will be done in the multipurpose room. You
do not have to do this, and you have the right to say "no." But if you don't mind being a
little uncomfortable for a few moments, your help in this study may somehow help

children prevent dental cavities and overweight in the future.
Do you have any questions about this study? If so, please feel comfortable asking the
person who gave you this form. If you want to say "yes" to helping the study by being
checked for cavities, and having your weight and height taken,just sign on the line below.
■fhank you for thinking about this idea.

Child's signature

S/oej-.

,'l

lnsiniiih->n
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APPENDIX I

CHILD'S ASSENT FORM(SPANISH)

im..
LOMA I.INDA LINIVERSI'lT
School nrPiiblic Hcalvh

FORMA DE CONSENTIMIENTO PARA EL NINO

^Podrias ayiidaime a enlender de que manera tus habitos alimenticios afectan tu aalud
dental? Mary Crcske, ima cstudiante en camino a obtener un doctorado en la Universidad
de Loma Linda, esta estudiando la relacidn entre la obesidad y las caries dentalcs.

Tu me puedes ayudar dejandome inspeccionar tus dientes visualmcnlc para ver si hay
caries y dejandome pesaite y medirte.

La inspcccion de tu boca podria causar una pcqucna molcslia, pesarle y medirte no te
causara ningun dolor. l,a inspeccion de tu boca, pesarte y medirte llevard unos 10
minulos. Tu no tienes porque haccr esto, y tienes el derecho de dedr que "no". Pero si
no tc importa una pcquefia molestia, tu ayuda en este estudio podria de alguna manera,
ayudar a otros niiios a prevenir caries dentales y obesidad en el future.

^Tienes alguna pregunta acerca de este estudio? Si asi es, por favor no tengas miedo de
hacer preguntas a la persona que te dio este documento. Si tii dices que "si" y aceptas
prulicipar en este estudio, permitiendo la inspeccion de tus dientes y si estas de acuerdo
en ser pesado y medido, simplemente firma en la linea siguiente.
Gracias por la idea

Fecha de Hov

Pinna del Niiio

)

1

1

SlOOii 5.' i '

Scvctuli il<iy .■Uhxnti-:! Insiiiuiun]

SCMDOL OP ITIMI.IC IIQALTM | l.oma Liml.t. C.ililbrni.i
(909) SbS-4"vk'. • /a.v ('909) 55.S-40S7 • \vu w.lln.otlu

APPENDIX J

QUESTIONNAIRE(ENGLISH)
Questionnaire (To be completed by the parent or j^uardian with help of
the participating child)
Dear Parent or Guardian,

Please read the (|iics(ions and circle the one best answer for each
question. Your answers will remain anonymous.
1. Are you Ihe eliild's

?

a). Mollier
b). Fotiicr
c). Guardian

d). Otiier (specify)
2, liow would you describe yourscMV
a), flispaiiic
b), Black
c). Wliile

d). Asian

c.) Oilier (spceily)_
.■>, What is the iiighest yrade that you compleied in school?
a). Never altended school

b). lileincntary school only
c). Attended high school
d). Migh school graduate
e), Attciuled college
f). Gollege Ciraduiite
g). Ciraduuie school

d. [low well tlo you speak English?
a). No! at all
b). Not well
c). Well

d). Very well

5. Mow well do you understand English?
;t). Not ;it till
b). Not well
c). Well

d). Very well
b. I low well tlo you reatl Etiglish?
:i). Not ;it all
b). Not well
c). Well

d). Verv well

rr5V<7C3S'3'jAiJir"

7. Hi)w well do \'ou write English?
;i). Not at all
h). Not well
c). Well

d). Very well
S. Think about your child's current hotly weight - Do you think that your child is
a). Very underweight
h). Underweight
e). About right
d). Somewhat os'erweight
e). Very ovei'weight
d. I am woirietl that rny chiltl might become overweight or obese
a). Strongly agree
b). Agree
e). Disagree
d). Strongly tlisagree
10. Think about your child's teetli - Do you think your child has?
a). No eatdlies
h). A few cavities

e). Many cavities
tl). [Don't ktiow

1 I. I am worried that my child has dental problems and I ctinnot help them
a). Strongly agree
b). Agree
e). Disagree
d). Strongly disagree

12. When was your child last examined by a dentist?
a). In the last 6 months

b). In the hist year
c). In the hist tvwT years
d). My child has never seen a dentist

I .V I low many times docs your child brtish liis/her teeth each day?
a). Never

b). Once a day
e). Two times jrer day
d). Three limes per day or more

14. In the p:ist week - how many nights has your child brushed his her teeth bel'ore going
to bed at night?
a). Never
I

''
i II I r I .t-j ,1
ti'i

b). One nijilu
c). Two nitilit.s
d). Tlircc niiilits
e). I-our ni.nhls

f}. ['ivc niyhls or more
15. Ooes your child brush bis/her tcelh after meals or snacks?
a.) Yes
li.) No

16. During llie irasl year was flierc a lime when your eliild needed dental eare but eould
nut gel il?
a). Yes
b). No

1 7. [Do you agree with Ihis stalement? "Most children cx'cnlually dcvelo)) denial ea\ ilies*',
a). \'cs. I agree
b). No. I do nol agree

IK. The las! lime thai your child could nol gel lire denial care he'she needed wliat \sas (he
main reason (hat ihey could not-gel the care?
a). 1 eould nol afford il

b). 1 had no \s ay to gel ihere
c). I didn't kiKsw veilere to go
d). No dcnlisl is available
e). 1 don't likc'tnisl dcnli.sts

f), Vly child refuses to see a dentist
g). 1 speak a dil'fcrenl language
Ih. Does your child cat lunch at school?
a). D'es
b). No

If yes....Circle how many limes ]ier week?

1'2

.> 4 5

'

20. Does your child eat breakfast at school?
a), b'es
b). No

If yes...Circle how many tiinc-S jier week?

1'2

.V

4 .S

21. is your child eligible for ibe free or reduced price lunch program?
a). Yes
b). No

22. What drink docs vour chikl choose inosi often?

} 3^/0O3S3

;i). Juice
b). Wliitc Milk
c). (i'luK'dlalc or su'cclciicd Milk

d). iuicrgy drinks
c). St)da"s
f). Did soda

g). oilier

23. I low many of die above drinks tloes your ehiki have jier day?
a). One

b). Two
c). riirec
d). i-'oui'
e). Five

24. W'lien is your child niosl likely lo have a snack?
a), .\llcr school

h). While \ialching FV
c). Heforc bed

I'lease circle die number of snacks your child has per dav?
I

2

3

4

.s

6

7

25. What snack docs your child ciiosc most often?
a). Fruits

h). \'egelahles
c). C 'ookies tlonuts/c;ikc

d). C'.andy
e).( heescyvoguri
F). ('raekcrsT'hips.'f'heelos
g). I'udding
h). Hread/rollsdonil la.s
i). Olher

2('). Ilmv iiiiiny of the above snacks does your child have per day?
a). One

b). Fwo
c). Fhrce
d). Four
c). Fii'c

27, Circle how many times has your child eaten last fooil in the las! week?
;i). 1-2 limes

h), 3-4 limes

e). 4-5 times d). 7-,S times

■ ^/0C'^S3

28. Think about the food that your child ha,s eaten the last 2 days. Check yes if your child

has eaten tlie item, no if they have not. If you have checked yes please circle how many
times they have eaten each food item in the last 2 days:
Food Item (X)

If yes....Number of servings in the last 2 days (Circle)

Vegetables
Yes

No

Plants

Yes

No

Bread/rolls/tortillas
Yes

No

Rggs/milk/cheese
Yes

No

Beans/rice
Yes

No

Meat/fish/nuts
Yes

No

Pudding
Yes

No

Cookics/cake/pie
Yes

No

Candy
Yes

No

Ice cream/yoguit
Yes

No

Chips/Crackers/Cheetos
Yes

No

1

29. What is your child's biith month and year?

30. What is your child's gender?
a). Male
b). Female

129

Month

Yeai

APPENDIX K

QUESTIONNAIRE(SPANISH)
Ciieslionario (I'ani ser llcnado por el padre /madre o giiai-dian eon la
ayuila del iiino/a partieii)ante).
Kstiinado padre o guardian. Por favor lea las signienles preguntas y
clija mareando con on circnlo la mejor res])nesta para eada pregnnta.
Sns res|)nes(a.s son anotiinias.
1. So\- la''el
a.

lie! nino'a.

Madrc

b. I'adfc
c. (tiiardian

il. ()irit (especinque)

2. pC'biiio se (.Icscribc listed mismo'/
a. l lispano
b. Negro
e.

ilianeo

l1.

Asialieo

e, 1 )lro (espeeitlqiic)

.1. ("iial es el grado rnas alto i|ne usled eomiileto en la escuela'.'
a.

Niinea I'lii a la escuela

b. b'seuela primarin solainenle
e.

bui a la seeuiularia

d. l ermine la sectiiidaria y sai|ue el baehillerato
e.

bui a la I'liiversitlad

r. beiigo iiii lituln I Jnixersilario
g. Tengo Una Vlacstria o IJoclorarlo b'niversitario
d. /,b.)ue tail bien habla Ingles'.'
a. No liablo nada de Ingles
b. No In hablo iiiuy bien
e.
d.

1 .0 hablo bien
I ,o Irdilo nniv bien •

5. ,',Oue tan bien ciuiende el Ingles'.'
a. No lo entiemio jiara iKula
b. No lo ciuiendo imi>' bien
e.

1 ,0 cntieiulo bien
d. 1.0 entieiuio niu\' bien
S I CO

J

6. ,",Quc tail bicn jnicdc Iccr ingUV?
a. No Ico Ingles
b. No lo leo muy bicn
c.

1 .0 Ico bicn

tl. Lo leo nuiy bicn
7. ('.Qnc Ian bicn escribe ei ingic.s?

a. No piiccio cscribir cn Ingics
b. No io cscribo niuy bicn
c.

Lo cscribo bicn

d. I A) cscribo muy bicn

.S. i'icnsc cn ci peso corporal dc su nino/a... iMcnso tiiic mi nino/a...
a.

i'esa niucho incnos dc io normal

b. i'csa menos de io normal

c. Ticnc un peso normal
d. Lcsa un poco mas dc io normal
e.

IN'sa mucho mas de lo normal

9. Mc prcocupa qnc mi nino/a pueda pesar mas dc !o normal o scr obeso/a.
a.
b.
c.
d.

Lstoy complctamcnlc de acucrdo
l/sloy dc acucrdo
No csloy dc acucrdo
No csloy dc acucrdo [aira nada

10. Idcnsc en los dictUcs dc su nino.'a - Su nino./a...
a.

No ticnc caries

b. Ticnc algunas caries
c.

Ticnc muclias caries

d.

No sc si ticnc caries o no.

1 1. Mc prcocupa quc mi nino.'a Icnga problcmas dcntalc.s y no lo pucda ayurlnr.
a.
b.
c.
d.

Lstoy complciamcntc ilc acucrdo
listoy dc acucrdo
No csloy dc acucrdo

No cstoy dc acucrd<,i para nada

12. <-,Cuando Luc la ultima \ c/. quc su niiWa luc al dcntistaV

irii/ II
51

;i,

Ivn Ins ulunios 6 mcscs

b. I-" I and pasai.ici

1

c.

I'll Ins tlos ullinios anos

il.

Mi niiui/a ininca I'uc a! ckailisla

('.C'uanuts wees par dia su iiino a se eepilla lus dieiUes';
a,

N'unea

h. Una \ e/]"n)r dia
e. Ilos wees portlia

d. Tres wees par dia o inas rrecuenleaneiUc

M. I Hiniiile la semaiia pasada plai cuantas noehcs sii iiifin/a se cepilln Ins dieates
anles do irsc a dnniiirV

a.

Nunca

h.

1 aia ni'che

e.

IX's noehcs

d. Tres noehcs
c.

Ciiairo nnches

r,

I'inen noehcs o mas frccucnlcnicnic

l .s. ,',Rsla listed dc acacrdn eon la frasc sieuicnlc'.' Mi iiifuya sc ccpilla Ins dicntcs
dcspaics de comer el alinucr/o. la ccna n la nicrienila
a.

Si

b.

No

Id. ; l isul listed dc aeucrdo con la Irasc siyuiciUe? i.d aho pasado hnbo una
nporinnitlad euando mi nihn'ti ncecsiib irtUamicnio dental ]-icro no In pudo
nblcncr.
a.

Si

b, \o

I 7, ,;,i;sta listed de acnerdo eon la Ihise siguiente'.' I.a ma\oria de Ins iiihns \an a
tener caries denudes en algiin mnmenm,
a.

Si. eskn' tic aeucitio

b.

No. no esio\' de aeiierdo

1 X. I a ultima \ e/ que su niho a iu> putlo ir :d tIentisUi cuaiulo In neeesilana lue
pni'que...

a. No lenia Ins metlios eenndniiceis pani pae.arki
b.

No tenia nianera de lleuar

ir /, t/ii

Sfco JPj

i/i i/'CQtZ

c.

No snhia iioiidc if

d. No habi'a ningi'in deiuisia disponibic
c.

No conrio en los dcnlistas

f.

Mi niiio/a se nicga a iral dcnlista

u.

l labio un idioma difcrciilc

19. (•Jbsla ii.sicfl do acucrdo con la siguiciv.e frasc? Mi nino/a conic cn la cscucla.
a.

.Si

li.

No

Si u.sied .sclecciono quc .si. sii nino/a come cn la cscucla: por lacor niai\|uc con un
circiilo cuanlas vcccs por scniana
1

2

3

4

5

20. .jdisui iislcd dc acucrdo con la iVa.sc siguicnlc? Mi nino/a toma cl dcsayuno cn la
cscucla.
a.

Si

b.

No

Si usicd .sclccciono quc si. su nifio/a lonia cl dcsayuno cn la cscucla. por iaior
mart]uc con un circulo cuanlas \'cccs por scniana. .

2 I . /Jis su nifio/a clcuiblc [xira cl [irograina dc alnuicr/o dc cosio rctlucido ?
a). Si

b). No

22. pQuc bcbida loina su nino'a nias I'rccucnlcnicnlcV
a. .luyo
b.

l.cchcsola

c.
ti.

Lcchc con chocolate o Iccbc a/.ucarada
Rcbidas cncructicas

c.

Sodas

I'.

Sodas dictclicas

g. Olra

23. pCuanlas dc csas bcbidas loina su niho/a poi' ili'a?
a.

laia
t/ i6/ 1 1
I oo&sJ

(/i

b.

Dos

c.

1 res

tl.

Cuiiiri)

c.

Cinco

24.

es mas probable rjue su nino.'a coma una mcricmla?"
a. Despues tie la escuela
b. Cuando inira Iclev'isibn
c.

Allies dc ir.sc a tlormir

I'or j'awr marque con un circulo cl niimero dc mericndas (bocadillos. snaks) quc
sii nino.'a come cada di'a
I

2

4

.5

6

7

25.(,Cual cs la mcricnda (el hocadillo. el snack) favorita/o dc su nino ii?
a.

briitas

b, Verduras

c, (.iai lcla.s tlulcc.s;' donul.s.' pa.slcl
d.

('aramclo.s.'diilccs

c. Quest) yoyurl
I'. Ciallclas .salailas,'papiias'C hcclos
a.

Piuiin

h. I\irullas,'' [lan
i. Olra

26. pC'uanlas do las incricmlas (bocadillos. snacks) mcncionatlas.'os cn la prccunia
anterior su hijo come jior liia?

b.

Dos

c.

Ti'cs

tl. fuatro
c.

Cinco

27. For fa\'or pt)ny,a un circuit) alrcdctlor dc la respucsia corrccta. yCuanUis \ cces por
di'a su nifu) comid "fast footl"(.McDonald's, 4 aco Bell. Wendy's, etc.) tluranie ks
scmana pasatki?
a). 1-2 vcccs

b). .5-4 xcccs

c). 4-5 \'cces d). 7-iS \'cccs

28. Ficnsc cn cttmidas quc sti nino'a ctimii') cn los dos (illimos dias....\lart|uc "si", si

su nino.'a cttmit') csti; martitic ''no"' si no comid cso. Si usictl marco "si" pt)r

'/ LC/tl
51

favor ponga un ci'rculo alrcdcdor del ni'imero que indica cuantas veces sa nino
comio eso en los ullimos dos di'as.

ipo dc comida (X)
Si listed indico '"si"... cuantas voces cn los iiltimos dos di'as?
(Marque con un clrcuio)
V erduras
Si

No

1

2

3

4

5

rrulas

Si

No

1

2

3

4

5

'an/torlillas
Si

No

4

2

5

Huevos/leche/queso
Si

4

No

5

Frijoles/arroz
si

4

No

5

Carne/pcscado/nueccs
Si

2

No

3

4

5

Pudin
Si

1

2

3

4

0

2

3

4

5

1

2

3

4

5

1

2

3

4

5

No

Galletas dulccs/pastel
Si

No

Caramelos
Si

No

Helado/ yogurt
Si

No

Galletas saladas/ papitas/Cheetos
Si

No

1

2

3

4

5

29. For favor indique d incs y cl ano de nacimicjilo dc su nuio/a. Mes
Ano
30,;Cual es el sexo dc su nino/a?
a.

Masculine

b. Feinenino

Vli/iOlL

• iiooisi

APPENDIX L

LETTER TO REQUEST PERMISSION- COACHELLA UNIFIED
SCHOOL DISTRICT

September 28, 2010

Mr.
,Superintendent
Coachella Valley Unified School District
P.O. Box 847

Thermal, CA 92274

Dear Superintendent and Board Members,

I am a DrPH student at Loma Linda University, School of Public Health. As part of my
degree requirements I will conduct a study and write a dissertation regarding that study. I

am requesting your board approval to conduct this study with S"' grade students in three
randomly selected elementary schools within your school district(CVUSD).
The entire process will consist of a disclosure letter, a brief diet and oral health

questionnaire and permission letter sent to parents two weeks prior to the data collection
date. These forms will be available in both English and Spanish and I will deliver them
to the classrooms for teacher handout at the end ofthe school day.

On the day of data collection I will follow the some protocol that I have used as a dental
screening professional for the Smile Factory Foundation. I will screen each student for
dental decay(I am licensed by the state of California to perform this screening- RDH
license # 13288)and my assistant a registered dietitian will do a height and weight
screening for each student. The entire process will take less than 3 minutes per student,
very similar to the time allotted to the Smile Factory personnel for dental screening.
All ofthe data collected will be kept confidential and used for study purposes only with
no identifying information available to any other sources. Following the dental screening
I will provide information to parents regarding the dental needs and severity ofthe oral
health condition of their children in a form similar to that provided by the Smile Factory.
I will forward the dental screening data to the Smile Factory for possible dental treatment
for qualifying families. The approximate date of this data collection will depend on your
school schedule and will be sometime in late November or December of this year.

I will distribute "a goody bag" of oral health items including toothbrush, toothpaste,
dental floss and age appropriate material regarding healthy food choices to the students
take home at the end of the school day. I will also present a brief oral presentation to the

students regarding healthy food choices and oral health habits during the screening
process. As further incentive I would like to donate a book or video to the library of each
school regarding healthy food choices and/or healthy oral health practices. If there are
any questions, I can be reached at 760-324-1977. Thank you for considering my proposal.
Sincerely,

Mary Creske, RDH,MA

APPENDIX M

LETTER OF PERMISSION- COACHELLA UNIFIED SCHOOL DISTRICT

Coachella Vnlley Unified School District
Oftico of tho Sijporintonefont
P.O. Box 8i7 • Thernul. Cfl 9227i
760 399 S137 Ext. 288 ■ FAX 399.1008
Rioxrao Z. MfrOinj

Cuc-rrnierOcrt

December .0. 2010

De.ir Principih:

Tluj If, to confinu tliat I have given Mar\' Creske pemiiS!ioti to
conduct the srudy on third grade students m the district's
elementary schools This mcludes a dental screening, a height and
weight screemng. and the completion of a questionnaire by the
students and parents
Your cooperation m this matter is appreciated

Sincerely.
/ 71' f it,,.

Ricardo Z. Medina

Supenntendent

G«%<rsm' Board of Edacxtion

Mma G Machuca. Presideat Loivell
M^aian Caress .'uanita D Dsune

Vies Prssidsui Anna Lisa Vaijas, Clert
Manuel Jansi Maronei Joe Miinllo

APPENDIX N

LETTER OF INTENT- MOUNTAIN VISTA ELEMENTARY

SCHOOL(PRINCIPAL)
January 20, 2011
Mountain Vista Elementary School

Dear Principal

,

I am a DrPH student at Loma Linda University's, School ofPublic Health. As part of my degree
requirements I will conduct a study and write a dissertation regarding the study. I have chosen to

conduct my study with data collected from 3"^ grade elementary students. I have received
pffmission from the CVUSD Superintendent, Mr. Medina(see attached letter) to conduct this
study at three or four schools in your district and have randomly chosen your school to include in
the study.
The entire process will consist of approximately 15 minutes ofclassroom time to explain the
study to the third grade students in your school. They will be given a folder to take home to
parents containing a cover letter, a diet and oral health questionnaire, informed consent form and
protected health information form letter. These forms will be available in both English and
Spanish and I will deliver them to the classrooms for teacher handout at the end of the school day.
One week later 1 will return to the school to collect the folders. Only those students with signed
permission and completed forms will be included in the study.

I have been helping with the kindergarten dental screenings for CVUSD for three years. On the
day of data collection I will follow the some protocol that I have used as a dental screening
professional for the Smile Factory Foundation. I will screen each student for dental decay(I am
licensed by the State of California to perform this screening- RDM license # 13288) and I will
complde a height and weight screening for each student. The entire process will take less than 5
minutes per student. The diildren will be given a form indicating the results ofthe dental
screening to take home to theirparents.
All of the data collected will be kept confidential and used for my study purposes only with no
identifying information available to any otha- sources. The approximate date ofthis data
collection will depend on your school schedule and I hope it can be ananged approximately one
week after the folders are returned by the students.

As a thank you, I will distribute "a goody bag" oforal health items including toothbrash,
toothpaste, dental floss, etc. to the participating students. I will present a brief oral presentation to
the students regarding healthy food choices and oral health habits during the saeening process.
As furthff incentive I will also include all participating studaits in a drawing for an electric sonic
toothbrush. As a thank you to your school for participating I would like to donate a book or video
to your library regarding healthy food choices and/or healthy oral health practices.
Please contact me by email M62789@aol.com or by phone 760-324-1977 with any questions or
concems. I would like to have an identified liaison from your school to help coordinate my visits
ifthat is possible and look forward to hearing from you soon.
Thank you.
Sincerely,

Mary Creske, RDH, MA,DrPH(c)

APPENDIX O

LETTER OF INTENT- MOUNTAIN VISTA ELEMENTARY

SCHOOL(3^^ GRADE TEACHER)
February ,2011
Mountain Vista Elementary School

Dear 3'^'' Grade Teacher

,

I am a DrPH student at Loma Linda University's, School ofPublic Health. As part of my degree
requirements I will conduct a study and write a dissertation regarding the study. I have chosen to conduct

my study with data collected from 3'^ grade elementary students. I have received permission from the
CVUSD Superintendent and your school principal to conduct the study at your school.
The entire process will consist of approximately 15 minutes of classroom time to explain the study to your
students. They will be given a folder to take home to their parents containing a cover letter, a diet and oral
health questionnaire, informed consent form and protected health information form letter. These forms
will be available in both English and Spanish and I will deliver them to the classrooms for you to hand out
at the end of the school day. One week later I will return to the school to collect the folders. Only those
students with signed permission and completed forms will be included in the study.
I have been helping with the kindergarten dental screenings for CVUSD for three years. On the day of data
collection I will follow the some protocol that I have used as a dental screening professional for the Smile
Factory Foundation. I will screen each student for dental decay (I am licensed by the state of California to

perform this screening- RDH license # 13288) and my assistant will do a height and weight screening for
each student. The entire proeess will take less than 5 minutes per student, very similar to the time allotted
to the Smile Factory personnel for dental screening. The children will be given a form indieating the results
ofthe dental screening to take home to their parents.

All of the data collected will be kept confidential and used for my study purposes only with no identifying
information available to any other sources. The approximate date of this data collection will depend on

your school schedule. I hope it can be arranged with your school secretary approximately one week after
the folders are returned by the students.

As a thank you, I will distribute "a goody bag" of oral health items including toothbrush, toothpaste, dental
floss, etc. to the participating students. I will present a brief oral presentation to the students regarding
healthy food choices and oral health habits during the screening process. As further incentive I will also
include all partieipating students in a drawing for an electric sonic toothbrush. As a "thank you" to your
school for participating I would like to donate a book or video to your library regarding healthy food
choices and/or healthy oral health practices.

Please contact me by email M62789@,aol.com or by phone 760-324-1977 with any questions or concerns.
I look forward to working with you.
Thank you.
Sincerely,

Mary Creske, RDH, MA,DrPH(c)

UNIVERSITY LIBRARIES

LOMA LINDA, CALIFORNIA
APPENDIX P

ORAL HEALTH ASSESSMENT FORM

Oral Health Assessirent Form

Child's Information;

Child s Last Name;

First Name:

Number

Child 5 birth

month/year
School Name;

Teacher:

Grade:

Child's Gender:
r Male
r Female

Parenti ijuardian Name:

Child's raoei'ethinicify:
1 White
r Black/Africa n American
r Native American
n Multi-racial
Natiive Hawaiian.'Pacific Islander

- Hispanlc-'Latlno
r Other

-.Asian

- Unknown

Screening
Recommend ati ons:;

I
I

Screening: Date.

.Weight

No obvious problems
Early dental care
reeo mm ended

Missing

Filled

Decayed

Sealed

Other

Total# of
Teeth

r

Urgent dental care
needed

DetsicTied lower oorrion and send home to narents

Parent's information: (results from dental s-creening)
IMPORTAN T MOTE: Dental tcreemnzs only find o'er,'iou: dsntal pio'bhmc and are meant to
idennr.' claildien ivho need dental cats. No X-iay; tveie taken and tiin cciesninf dos; not replace

a tlicicrtfli dentf.l eriauMuanor. by j. dentist. Chil'ii'en '.hciild 're i:-:an;:r.ed'?}■ a denti-.t sS'eiy 6
uiontli;.

Dear Parents of.

_Your cliild's cleivtal screening

indicates;
comment

Treatment Urgency:

carles

■'/isible

E.x.peri&nce
{'.•'Islble decay
and/or fillIngs
present)

Decay

1 No obvious problem found

Present:

1 early dental care recommended (cares

: : Yes
: : No

. ; Yes
: : No

iiceijseof De/ita.' Profi^ssJona.' Siaiiatti/s

'■vlthout pain or infection; or child wcLld benefit
from seaiarits, orthodontic s or further evaluation
! Urgent care needed (carles with pain, or
infection: s'weliinc or soft tissue lesicrsi

CA Licsi^ss Niimbsr

